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national cooperation and it is quite understandable that the Netherlands Study 
Centre of Plant Breeding should desire to make more widely known the work done 
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Netherlands Journal of Plant Breeding. 

The editorial board proposes to give Dutch breeders and scientists an opportunity 
of publishing the results of their endeavors in matters relating to the improvement of 
cultivated plants. Occasionally a foreign research worker will be asked to treat a 
given subject. Since many Dutch investigators are working abroad, or have experience 
of tropical plants, the journal will aim at publishing in each issue one or more articles 
dealing with crops grown outside the Netherlands. 

The seed potatoes, flower bulbs, agricultural and horticultural seeds, ornamental 
plants, shrubs and trees from the Netherlands and the products resulting from tro- 
pical plant breeding in Indonesia enjoy a good reputation abroad and it may be 
supposed that an interest in the scientific background of these achievements also 
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In the beet breeding work done at our breeding station we have used correlation 
calculations for different purposes. In this article we will give a description of four 
different cases in which we found the use of correlations helpful. The cases are the 
following: 


Ll. An observed correlation between two attributes is used to evaluate approximately 
one attribute through the determination of another. 

2. By calculating correlation coefficients we try to get information about the relation- 
ships that exist between different attributes. If these relationships are known it 
must be possible to take them into account in the breeding work. 

3. A correlation between an attribute of agricultural importance and one without 
agricultural importance may be used to extend the selection to the otherwise 
unimportant features, with the hope of influencing the important factor by selecting 
also in the agriculturally unimportant factor. 

4. Correlation coefficients may throw light on the hereditary transmission of various 
characters and on the effectiveness of selection measures. 


From the above mentioned cases we will give a few examples: 


1. AN OBSERVED CORRELATION BETWEEN TWO ATTRIBUTES IS USED TO EVALUATE 
APPROXIMATELY ONE ATTRIBUTE THROUGH THE DETERMINATION OF ANOTHER 

The use of a correlation in this way can only be justified if the following points are 
considered: 


a. There ought to be enough difference between the determination of the two attri- 
butes to make the exchange worthwile. 

b. The correlation must be so strong that the exchange is justified. 

c. Special care must be taken to see that no systematic errors occur. 


In the following examples we deal with applications of correlation of this type: 


A. Correlation dry matter content — feeding value 

In breeding beet for cattle feed the feeding value of the material is of course of the 
greatest value. It is quite impossible for the breeder to test all his families or individual 
beets on this feeding value. In so far as point (a) is concerned it is quite in order to 
use the determination of dry matter content instead of determining the feeding value. 
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Considering point (b) we must say that not enough facts about this matter are known. 
About point (c) (systematic errors) there has been much discussion. In the past it was 
often pointed out that protein was more important than sugar. 

We also find the statement that beets having a lower dry matter content should be 
relatively richer in protein. In this case we are making a systematic error by exchan- 
ging the determination of feeding value for the determination of dry matter content. 
Just recently it has been proved that there is practically no negative relation between 
dry matter content and relative protein content (1). Owing to the discovery of the 
absence of this relation the correlation dry matter content — feeding value gained in 
importance for the breeder. 

Another possible systematic error we may find in the hypothesis that beets with a 
lower dry matter content are easier to digest. There have been publications about the 
relation between dry matter content and firmness of the tissue, in which is stated 
that softer beets are also easier to digest. The difficulties in determining exactly the 
softness and the digestibility are so big that it is practically impossible for the breeder 
to find a way out of this problem, if it should be really true that beets with a lower 
dry matter content are easier to digest. 


B. Refractometer value — dry matter content — sugar content 


Although even about the above mentioned correlation (dry matter content — feeding 
value) there are still some difficulties, the breeder has taken already a second step 
away from determining feeding value. 

There has been much discussion about the possibility of using the refractometer or 
polarimeter as a basis of selection for fodder beet. In this discussion the central 
problem „feeding value” is very often overlooked. We have the following scheme: 
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polarimeter <— — dry matter content 


The correlation coefficients between these values are a, b, c, X, Y, and z. The dis- 
cussion is very often mainly limited to the factors a, b, and c, possibly because nobody 
knows much about x, y,‚ and z. 

For the breeding of fodder beet it is necessary to know more about the coefficients 
xy and z. As long as no more facts are known about this problem, each breeder has 
his own ideas and is working on a hypothesis that might be proved to be wrong. 

Our idea is that the sugar is the most important nutrient in the beets and therefore 
we use the polarimeter. Should we want to know anything about the protein content 
we use, after the polarimeter, N determination. Only in spring or late winter, when 
inversion gives wrong results with the polarimeter, we use the refractometer. 
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C. Value of sugar beet for the factory — sugar content 


Until one year ago, most sugar factories in the Netherlands paid the farmers an 
amount of money which was directly proportional to the sugar content. As long as 
this was done, the sugar yield (found by multiplying root weight with sugar content) 
had to be the factor used for selection. N 

In fact, beets with lower sugar content have a factory value still lower than that 
which one would estimate from the sugar yield. In view of this, we started in 1940 by 
selecting beet for sugar production by multiplying root weight by the sugar content 
minus three. In this way families with a lower sugar content had to have an extra 
high root weight to compensate for the low sugar content. 

Now the factories are all paying relatively more for high sugar content and if he 
still selects on sugar yield, the breeder is making a systematic error. 


2. By CALCULATING CORRELATION COEFFICIENTS WE TRY TO GET INFORMATION ABOUT 
THE RELATIONSHIPS THAT EXIST BETWEEN DIFFERENT ATTRIBUTES. ÍF THESE RELATION- 
SHIPS ARE KNOWN IT MUST BE POSSIBLE TO TAKE THEM INTO ACCOUNT IN THE BREEDING 
WORK 


For the proper use of correlations in this way we think the following points 

important: 

a. All possibilities should be considered and calculated. Otherwise, partial knowledge 
of the relationships may easily result in wrong conclusions. 

b. Not only correlation coefficients must be considered, but the form of the corre- 
lation graphs must be studied. It is always possible that the frequency may be 
asymmetrical or irregular. 

c. There is a possibility that the problems may be treated too mathematically. 

If a direction for selection is chosen, this direction should not only exist on a graph, 
but also in nature. 


The following examples deal with the use of correlations in this way: 


A. Correlations: sugar content — root weight — sugar yield 

The negative correlation sugar content-root weight was already known in the earliest 
days of sugar-beet breeding. In our normal present-day breeding material, we find no 
correlation at all between sugar content and sugar yield and a strong correlation 


between root weight and sugar yield. 
We can conclude from these results that it will be very difficult, if not impossible, 


to increase sugar yield in this material by selecting for high sugar content. If we start 
_to select for root weight we may expect more success, but we have to be careful not 


to create a variety of too extreme E type. 


B. Correlations leaf development — root weight — bolting tendency 
We try to develop with our selection a variety with quick development of the leaves 
in spring. It is of great importance to know the influence of the quick leaf development 
on root weight and on bolting tendency. Up till now we found both correlations 
_positive; so we have to take special care to control bolting tendency, if we want to 
continue selection for quick leaf development. 
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C. Leaf weight — ripening time 

If we take a few varieties known for a number of years in the Netherlands, and 
place these varieties in order of leaf yield, we get, starting with the variety with small 
leaves, the following order: Kuhn, Hilleshög, Hilleshög R, Klein Wanzleben E; 
Pedigree. This is the same order as that in which these varieties ripen in the Nether- 
lands. Newer varieties like Maribo N, are, however, earlier ripening than would be 
expected according to their leaf production. ik &: 

Big leaf seems to be correlated with late ripening for our conditions. Sul, in selec- 
ting a type with a big leaf we ought to be careful not to create an excessively late 
variety. 


3. A CORRELATION BETWEEN AN ATTRIBUTE OF AGRICULTURAL IMPORTANCE AND ONE 
WITHOUT AGRICULTURAL IMPORTANCE MAY BE USED TO EXTEND THE SELECTION TO THE 
OTHERWISE UNIMPORTANT FEATURES, WITH THE HOPE OF INFLUENCING THE IMPORTANT 
FACTOR BY SELECTING ALSO FOR THE AGRICULTURALLY UNIMPORTANT FACTOR 


TJEBBES and BöRSTROM (2) are possibly the first persons to have pointed out the 
possibilities in these directions. They thought that in determining the sodium content 
of root and leaf, they could find new criteria for selection which, through their in- 
fluence on the sugar content, could be important for the breeder. 

Later on, this subject has been studied by P.J. H. VAN GINNEKEN (3). His conclu- 
sions are partly that the potassium content of leaves and roots is of more importance. 

We worked with analyses of varieties, families and individual beets and found that 
the influence of the potassium content of leaves and root on sugar content is generally 
more important than the influence on root weight. We believe that by selecting not 
only for sugar content and root weight, but also for potassium content of leaves and 
roots, we can have useful results. 


4. CORRELATION COEFFICIENTS MAY THROW LIGHT ON THE HEREDITARY TRANSMISSION 
OF VARIOUS CHARACTERS AND ON THE EFFECTIVENESS OF SELECTION MEASURES 


The calculation of these correlations is particularly done in the case of self-fertilizing 
plants. As it often happens that only the mother is known and the flowers of one plant 
are fertilized by pollen from various male parents, one should not expect too much 
from the determination of the correlation between the characters of mother plants 
and progenies and one should not conclude too soon that individual selection within 


a given variety is of no use. Moreover one should remember that the picture may be 
distorted by inbreeding degeneration. 


SAMENVATTING 


Het gebruik van enige correlaties bij de bietenveredeling 


De volgende vier typen van toepassingsmogelijkheden zijn behandeld. 

Ll. Van een geconstateerde correlatie tussen twee grootheden wordt gebruik ge- 
maakt om door bepaling van de ene grootheid de andere min of meer bij benadering 
te kennen, b.v. het vervangen van de bepaling van de voedingswaarde door drogestof- 
bepalingen. Indien echter het eiwit belangrijker is dan de suiker of de laaggehaltige 
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bieten relatief meer eiwit bevatten, maakt men een systematische fout. Dit is ook het 
geval, indien de laaggehaltige bieten beter verteerbaar zijn. 

Het verband fabriekswaarde-suikergehalte behoort ook tot deze groep. Sommige 
fabrieken zijn er echter toe overgegaan niet meer een bedrag uit te betalen, dat recht- 
evenredig is aan het gehalte, doch de hoger gehaltige beter, de laaggehaltige lager te 
waarderen. Selecteert men voor dit geval op suikeropbrengst dan maakt men een 
systematische fout. 

2. Door berekening van correlatiecoefficienten tracht men een idee te krijgen over 
de band die tussen bepaalde grootheden bestaat om hiermede rekening ‘te kunnen 
houden bij de selectie, b.v. de correlaties suikergehalte-wortelgewicht-suikeropbrengst. 
Er bestaat een negatieve correlatie tussen suikergehalte en wortelgewicht, een zeer 
sterke en positieve tussen wortelgewicht en suikeropbrengst en geen correlatie tussen 
suikergehalte en suikeropbrengst. Het zal dus moeilijk zijn in ons gewone diploïde 
materiaal door suikergehalte-verhoging thans nog de suikeropbrengst te verhogen. 

Er bestaat een positieve correlatie tussen loofontwikkeling en schieterneiging, zodat 
bij de veredeling hiermede rekening gehouden kan worden. Op de oorspronkelijk 
vastgestelde positieve correlatie tussen laatrijpheid en loofrijkdom zijn thans uit- 
zonderingen bekend. 

3. Van een geconstateerde correlatie tussen een landbouwkundig belangrijke en 
een landbouwkundig onbelangrijke grootheid kan gebruik gemaakt worden door de 
selectie uit te breiden met selectie op de overigens landbouwkundig onbelangrijke 
grootheden in de hoop hierdoor invloed uit te oefenen op de landbouwkundig be- 
langrijke. P. J. H. VAN GINNEKEN heeft hierover een diepgaand onderzoek verricht. 
Op het suikergehalte in een populatie kan invloed worden uitgeoefend door aandacht 
te besteden aan de K-getallen van loof en wortel, daar deze een sterkere invloed 
hebben op het suikergehalte dan op het wortelgewicht. 

4. Correlatieberekeningen kunnen ons een inzicht geven in de mate van erfelijk- 
heid van bepaalde factoren en in het effect van selectiemaatregelen. Aangezien bij 
bieten vaak alleen de moeder bekend is en er vele vaders zijn, moet men niet te hoge 
verwachtingen hebben van de correlatie voor een bepaalde eigenschap bij moeder en 
nakomelingschap. Anderzijds moet men niet te snel concluderen, dat individuele 
selectie in een bepaald ras geen zin meer heeft. Het beeld van generatie tot generatie 
kan vertroebeld worden door het toenemen van inteeltdegeneratie. 
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INTRODUCTION 

Flour, milled from home-grown wheat, is not very suitable for making bread. For 
white bread imported wheat is chiefly used. Bread baked from wheatmeal, however, 
is mainly prepared from home-grown wheat. Knowledge of the baking quality of the 
home-grown wheat varieties is therefore of interest in this connection. For this 
reason we are now giving special attention in our institute to the study of the baking 
value of wheatmeal, though it may be remarked that comparitive baking tests with 
flour have given results well correlating with the baking tests executed with wheat- 
meal. Consequently it is possible to get indications about the baking value of the flour 
by performing a baking test with meal and vice versa. 

The baking test is considered by us as the base of our research concerning the baking 
value. In studying the baking quality of wheat varieties, however, it is sometimes 
unavoidable to use indirect methods, especially in those cases where only small 
samples are available. Therefore, besides discussing some of the principal factors 
which influence the baking value on the basis of the results of the baking tests, 
something will be told about our experience with dough- and gluten-testing methods. 


METHODS OF TESTING WHEAT VARIETIES FOR BAKING QUALITY 


1. The baking test 


The baking test is the only method where all factors important for the process of 
breadmaking tell to full advantage. Reliable results, however, are only obtained, if the 
method is fully standardized. Two important factors in the baking test are: the length 
of the last fermentation period and the amount of water in the dough. 

In our test bakery the length of the last fermentation period is standardized as the 
time required for the development of a certain volume of carbon dioxyde by the 
dough. This is measured by means of the „S.I.A. Fermentation Recorder” in an 
aliquote part of the original dough. In baking tests with meal of home-grown wheat 
the standardized quantity of carbon dioxyde is 300 ml per amount of dough corres- 
ponding to 400 grams of bread (about 240 grams of dry matter). The amount of 
water that is added to the meal in dough-making is regulated in such a way that the - 
initial consistency of the dough, as measured by the Brabender farinograph, is 300 
Brabender units. In 1952 (crop 1951) we also made baking tests whereby the consistency 
of the doughs after the last fermentation period (at the moment the dough will be 
put in the oven) has been standardized at 300 B.u. This last method has certain 
advantages, generally when the stiffening-up of the dough takes place during the 
fermentation process, particularly in those cases in which the influence of bromate 
has to be studied. If sufficient water is added to compensate this stiffening-up of the 
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dough, the possibility of getting maximal bread volumes is increased. The difference 
between these two methods is obvious, e.g. in the case of the wheat variety Alba 
where by standardizing the consistency of the dough at the end of the fermentation 
period the resulting improvement of the loaf volume after the addition of bromate 
to the dough was the fourfold of the improvement after standardizing the initial 
dough consistency. 


2. Indirect methods 


The principal factors with respect to the baking value are gluten and diastatic 
activity. 

Diastatic activity is a determinant factor in the fermentation processes. If the diasta- 
tic activity is too low, the dough may produce insufficient gas during fermentation; 
if it is too high, the bread erumb may be damp and sticky. Determination of maltose- 
and Molin-figure and measurements with the amylograph are some of the best known 
methods to get information on the diastatic activity. 

Varietal differences are essentially connected with quantity and quality of the 
gluten. The determination of the quantity is carried out by washing-out the gluten 
from flour or meal. Protein content, determined after KsELDAHL, is highly correlated 
with gluten quantity. 

In accordance with the inferior baking quality, the protein content of home-grown 
wheat varieties is low. It is stated, however, that with respect to the mutual differences 
in the baking value of these varieties the quality of gluten is the main contributing 
factor. 

One of the methods used to get information about the quality of gluten, is the 
alveographic method, according to CHoPIN. The most important figure in which the 
properties of the dough, as determined by this method, are expressed, is the so-called 
‚„W-value” which has a fairly good correlation with the baking value. With the 
alveograph it is possible to study many samples in a relatively short time, but flour 
must be used for the experiments and samples of 250 grams are necessary. In most 
cases of samples supplied by wheat breeders this quantity is still too large. 

A well-known method, requiring only small samples, is the Pelshenke test. Accor- 
ding to PELSHENKE (1) a small dough ball made of meal, yeast and water, is placed in 
distilled water. The developed carbon dioxyde causes an increase in the volume of 
the ball which finally disintegrates. The length of time elapsed before this disinte- 
gration is called the Pelshenke index which is used as a criterion for the baking value. 

Several modifications of this method are used. MAES (2) measures besides the 
Pelshenke value the total volume of the carbon dioxyde at the moment of disinte- 
gration. As the Pelshenke value is dependent not only on the quality of the gluten, 
but also on the rate of production of the carbon dioxyde (yeast quality), this modi- 
fication enables to correct the Pelshenke value. 

In our laboratory we developed a method to measure the maximum increase of the 
volume of the dough ball (V). The apparatus (fig. 1) consists of a lower part and an 
upper part. The dough ball is placed in the lower part, after which the upper part is 
fitted on and the apparatus filled with water. As the dough ball swells water is pushed 
away, which is collected and weighed as soon as the maximal volume has been 
reached. The part of the carbon dioxyde which is not retained by the dough escapes 
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Fis. 1 


APPARATUS FOR MEASURING 
THE INCREASE OF DOUGH-BALL 
VOLUME (V) 


through the vertical tube. Besides V, the length of time (P) elapsed before disinte- 
gration of the dough ball may be measured. 

In 1951 Mirrer, EDGAR and Waurresipe (3) described a method which is based on 
a comparable principle. Recently we found out that GLIEMEROTH (4) has published a 
similar method as early as 1935. 

Another method for testing small samples is the Berliner swelling test. This method 
was used by us for the first time in studying the crop 1951. In its modern form this 
method consists of taking 0,5 grams of washed-out gluten and dividing it into 15 
parts, which are immersed in a 0.1 N solution of lactic acid, after which the vessel is 
placed in a rotating thermostate and kept for half an hour at 27 °C. The grade of 
turbidity of the liquid, which is determined by means of an electrophotometer, is 
used as a criterion for the baking value. 


CHOICE OF SAMPLES 


The objects of our studies concerning the baking quality are as follows: 
a. Differences between varieties. 
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b. Influence of environment in which the wheat is grown on the baking quality. 
c. Variance in the level of the baking quality in successive years. 

Conclusions about the influence of wheat variety and district of origin on the baking 
value must be based on the average results of the examination of several comparable 
samples, in order to preclude the effect of accidental factors. For our studies in the 
last two years the samples were chosen according to the following scheme: 

Seven winter wheats and four spring wheats from crop 1950 were studied. From 
each of the seven winter wheats samples were collected from 13 trial fields, distributed 
over the four most important agricultural districts of the Netherlands. The spring 
wheats were collected in the same way from 9 trial fields. For each variety the samples 
coming from trial fields in the same agricultural districts were mixed, so that finally 
we got 28 samples of winter wheat and 16 samples of spring wheat. 

From crop 1951 baking tests were only made with samples of 3 varieties: Alba, 
Staring and Minister. These samples were collected from 15 trial fields. The 45 samples 
were examined separately. 


DISCUSSION OF EXPERIMENTAL RESULTS 


Distinct differences between varieties have been established. It is an important 
fact that in relation to the baking value the order of succession, found for the different 
varieties, is fairly the same in successive years. The level of the baking value, however, 
varies significantly in successive years. 

It is stated (5) that a low yield often corresponds to a high baking quality. In 1947 
the yield was low in consequence of very high temperatures during the flowering of 
the wheat and in 1948 in consequence of abnormally heavy rains. In both years the 
baking quality of the wheat was relatively high. For the crop 1949 the weather was 
favourable for high yields, but the baking value was low. In 1950 neither yield nor 
baking value were exceptional. The yield in 1951 was higher than in 1950, though 
not as high as in 1949. Possibly the frequent occurrence of sprouting has also contri- 
buted to the low baking quality of the 1951 crop. 

Table 1 gives the baking value of the varieties of crop 1950 examined, with and 


TABLE 1. THE BAKING VALUE OF WHEAT VARIETIES (CROP 1950) 
The value 2 indicates a loaf volume of + 3000 ml/kg of flour, the value 8 a loaf volume 
of + 3800 ml/kg of flour. 


Baking value 


Variety 
without KBrO; with 100 p.p.m. of KBrO; 


Winterswheat AIDA ete 


6 8 

6 8 
Flaneren &: 4 7 
IMIUStEr se 3 ij 
Ferme S.V LLN ere 3 yi 
STATS BIS en 3 5) 
Carstenis Vaan nen de: 2 3 


Spring wheat Koga voorn df 
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without addition of bromate to the dough. The baking value is expressed in figures 
ranging from 2 (which is bad according to this type of bread) to & (which is good 
according to this type of bread). 

Alba, which is one of the most common wheat varieties in our country, has the highest 
baking value. It is interesting to notice, however, that the protein content of this 
wheat variety is very low. Another example, demonstrating the fact that in the case 
of home grown wheat varieties protein content is an insufficient criterion for the 
baking quality, is Carsten’s V, which has a very low baking value and a relatively 
high protein content. The addition of bromate nearly always gives a significant im- 
provement of the baking value. The order of succession of the varieties is about the 
same with and without the addition of bromate, but the varietal differences are 
smaller after the addition of bromate. Possibly this is partly due to the fact that in 
the experiments with samples of crop 1950 the method of standardizing the initial 
dough consistency has been used, and it might be that when using the new method 
of standardizing the dough consistency after the fermentation process the varieties 
with high baking value will respond more distinctly to the adding of bromate than 
has been found now. 

However, with samples of the 1951 harvest the new method of standardizing dough 
consistency has also been used and again typical differences between varieties appeared 
with respect to the response to bromate. 


Loaf volume 


3500 


“Staring 


3000 
025 #9. lE5 OTRA OE SEP ES 


Bromate (ppm) 


FIG. 2. THE INFLUENCE OF BROMATE ON LOAF VOLUME. COMPARISON OF 
THREE WHEAT VARIETIES. CROP 1951. 


Fig. 2 shows the average results of baking tests with samples from three varieties 
Alba, Minister and Staring, with varying additions of bromate to the dough. The 
quantities of bromate added are 0, 25, 75 and 125 parts per million, calculated on the 
basis of flour. The dotted lines indicate the loaf volumes which resulted if the initial 
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consistency of the doughs was standardized, while the solid lines indicate the volumes, 
resulting if the consistency after the last fermentation period was standardized. 

In the case of Alba practically no improvement resulted after the addition of 
bromate if the initial consistency was standardized. The highest dose of bromate even 
caused a decrease of loaf volume. When the consistency after the last fermentation 
period was standardized, a distinct improvement resulted after the addition of 25 
p-p-m. of bromate. Higher quantities of bromate gave less improvement, but the 
volumes were still higher than without bromate addition. 

The differences between the three varieties, as shown in fig. 2 are evident. Without 
bromate addition the variety Alba shows the highest loaf volume. The baking quality 
of Minister, however, is so much improved by the addition of high quantities of 
bromate, that after the addition of 75 and 125 p.p.m. of bromate higher loaf volumes 
result with Minister than with Alba. In the case of Minister probably the optimal 
volume has not even been reached. 

Remarkable is also the behaviour of Koga. This is the best spring wheat with 
respect to baking value, if no bromate is added, but probably in consequence of the 
rather stiff gluten there is practically no improvement after the addition of bromate, 
as can easily be deducted from the figures in table 1. 
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FIG. 3. CORRELATION OF LOAF VOLUME WITH P-VALUE, W-VALUE, AND PROTEIN CONTENT (VARIETY 
AVERAGES). CROP 1950 
r — correlation coefficient 


1 Hera 5 == Carsten's V. 9 — Minister 
2 = Koga 6 — Juliana 10 = Staring 
3 — Peko 7 == Heine:s VII 11 = Alba 

4 — Blanka 8 — Capelle 


Fig. 3 shows some correlations, established with samples of crop 1950. It is evident 
that the loaf volume correlates better with the P-value and the alveographic W-value 
than with the protein content. 

Besides the differences between varieties the environments in which the wheat is 
grown has a distinct influence on the baking value. When it is said, that Alba is of a 
higher baking quality than Staring, this is only true for the average baking value, or 
if samples of these two varieties are compared, which have been grown under the same 
circumstances. For samples from different districts, however, the reverse may be true. 
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Fig. 4 shows some results of the examination of samples from crop 1951. The ex- 
periments witb these samples intended in the first place to receive information about 
the environmental differences. From each of 15 trial fields samples from three wheat 
varieties were studied. In the diagrams the average loaf volumes for the 15 trial fields 
have been plotted respectively against the V- and P-values, as measured in the des- 
cribed apparatus (fig. 1) and the protein content, determined after KJELDAHL. 

The differences in loaf volume between trial fields are evident. Undoubtedly, these 
differences are partly due to different weather conditions. It should be of interest to 
discover to which extent soil properties and manuring affect the baking properties. 
In future experiments these factors will be taken into account too. 

In crop year 1951 sprouting of the wheat frequently occurred, which resulted in 
stickiness of the crumb. Fig. 4 also gives some information about the influence of the 
degree of sprouting on the loaf volume. The black spots indicate that the samples 
concerned were heavily sprouted. As criterion for the degree of sprouting has been 
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FIG. 4. CORRELATION OF LOAF VOLUME WITH V-VALUE, P-VALUE AND PROTEIN 
CONTENT (TRIAL-FIELD AVERAGES) CROP 1951 


r — correlation coefficient 
e — heavily sprouted 
o — less sprouted 


taken the maximum viscosity as measured in the Brabender amylograph. Although 
some heavily sprouted samples produced relatively high loaf volumes, it is obvious 
that the lowest volumes have all been the result of baking tests with heavily sprouted 
samples. Hence it is evident that the differences between trial fields which have been 
observed with respect to loaf volume, are partly due to the variation in the extent 
of sprouting of the samples. On the basis of the experiments with samples of crop 
1951 it was further established, that the three varieties examined, viz., Alba, Minister 
and Staring, showed no significant varietal differences as to the degree of sprouting 
and to the influence of this factor on loaf volume. | 

With respect to breeding the results indicate, that if a variety with good baking 
quality is wanted, gluten quality should be taken into account in the first place. Alba 
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is an example of a variety, which combines high yields and relatively good gluten 
quality. 

The fact, that in the case of the varieties now grown gluten quantity and protein 
content show a rather bad correlation with loaf volume, does not mean that the guan- 
tity of gluten is not important. On the contrary it is not to be expected, that developing 
a variety with really high baking quality will be possible without increasing the gluten 
quantity. However, this should not be reached at the cost of gluten quality. 


SUMMARY 


The basic method in the study of the baking quality of wheat varieties is the stan- 
dardized baking test. It has been proved that standardizing the dough consistency 
after the last fermentation period has certain advantages to standardizing the con- 
sistency of the doughs at the beginning of the fermentation process. Indirect dough- 
and gluten testing methods particularly suitable for the study of small samples, have 
been described too. 

Distinct varietal differences with respect to the baking quality have been established. 
The order of succession of varieties on the basis of baking quality has been found to 
be about the same in successive years. The level of the baking value, however, varies 
significantly in successive years. Factors that are favourable for high yields often 
cause a deterioration of the baking quality. 

Environmental differences are partly due to local weather conditions. Sprouting of 
the wheat is attended with stickiness of the erumb and is also reflected in a decrease of 
the loaf volume. Possibly soil and manuring also contribute to the environmental 
influences on the baking quality. 

The addition of bromate to the dough generally improves the baking results signi- 
ficantly. Typical varietal differences in the response to bromate have been observed. 

It has been found, that gluten quality is a very important factor with respect to the 
differences in the baking quality of the studied home-grown wheat varieties. It is 
improbable that new varieties will show a better baking quality than the present 
varieties by increasing the quantity of gluten, unless at the same time a good quality 
of gluten be obtained. 


SAMENVATTING 


De bakwaarde van in Nederland verbouwde tarwerassen 

De basismethode bij het onderzoek naar de bakwaarde van tarwerassen is de ge- 
standaardiseerde bakproef. Daar de kwaliteit van inlandse rassen vooral van belang 
is wegens de verwerking tot ongebuild meel, worden de bakproeven thans in hoofd- 
zaak uitgevoerd met meel in plaats van met bloem. 

Het standaardiseren van de consistentie van het deeg aan het eind van de laatste 
rijs is gebleken voordelen te bieden boven het standaardiseren van de deegconsistentie 
aan het begin van de rijs. en € 

Enkele methoden van deeg- en glutenonderzoek, welke speciaal geschikt zijn voor 
het onderzoek van kleine monsters, zijn beschreven. 

Duidelijke rasverschillen in de bakkwaliteit van inlandse rassen konden worden 
vastgesteld. Bij rangschikking van de rassen volgens het broodvolume blijkt de 
volgorde in opeenvolgende jaren vrijwel gelijk te zijn. Het bakwaardeniveau kan 
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echter van jaar tot jaar sterk veranderen. Factoren, welke gunstig zijn voor een hoge 
oogstopbrengst hebben dikwijls een ongunstige invloed op de bakwaarde. 

Streekverschillen worden gedeeltelijk veroorzaakt door klimaatsinvloeden. Het 
optreden van schot gaat gepaard met klef heid van het brood en oefent tevens invloed 
uit op het broodvolume in ongunstige zin. Waarschijnlijk zijn ook de grondsoort en 
de wijze van besmetting van invloed op de bakkwaliteit. 

Bij toevoeging van bromaat aan het deeg wordt in het algemeen een aanzienlijke 
verbetering waargenomen. Er blijken echter duidelijke rasverschillen te bestaan ten 
opzichte van de gevoeligheid voor bromaat. 

De onderlinge verschillen in de bakkwaliteit der in ons land verbouwde tarwe- 
rassen zijn in hoofdzaak terug te voeren tot verschillen in glutenkwaliteit en slechts in 
geringe mate tot verschillen in glutengehalte. Hierbij kan worden opgemerkt, dat 
het kweken van een nieuw ras met een hoger glutengehalte dan van de thans ver- 
bouwde rassen, de bakwaarde zeker ten goede zal komen, mits het hogere gehalte 
samengaat met een goede kwaliteit van de gluten. 
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1. INTRODUCTION 


In perennial plants, where besides reproduction through seed vegetative propagation 
is also possible, a breeding program can often be considerably speeded up, if the 
sexually and the vegetatively obtained descendants of a given individual can be tested 
simultaneously. 

Especially in Hevea brasiliensis, where both means of propagation are used in actual 
planting practice, the advantage of a testing system as has been just mentioned is 
quite obvious. When in this plant species a crossing program is carried out, this is 
done with a dual purpose. In the first place one hopes, by intercrossing promising 
mother-trees or clones, to obtain F, ’s that are valuable as a whole. Besides one looks 
for outstanding individuals that can be used as a starting point for new clones. If in 
breeding and testing this material the traditional course is followed, a selection cycle 
covers a period of at least 16 years as may be seen from the computation given below. 


a. Raising of the F, seedlings to a tappable age — at least 4 years. 

b. Test tapping of the F, seedlings, choice of secondary mother-trees and raising 
of the clones derived from them — at least 8 years. 

c. Test tapping of the secondary clones — at least 4 years. 


Entire cycle — not less than 16 years. This period can be reduced to about half the 
time, if the secondary clones are made, when the hybrid seedlings are about 8 months 
old. At that stage it is quite easy to lift bud-patches from their main shoot, just as 
with ordinary budwood. This procedure has found fairly general application in various 
institutions in Indonesia and Malaya between 1930 and 1940. 

When the buddings thus obtained grew up, attention was arrested by the conical 
shape of their stem, in contrast to representatives of „ordinary” clones used in estate 
practice, which have a columnar stem. In this respect, and also in one or two other 
minor characteristics, the clones made from young rubber seedlings showed a distinct 
seedling habitus. 

It was far from easy to find appropriate names to designate these two types of 
buddings and it appears that this question has also troubled other workers in rubber. 
The Rubber Plant Investigations branch of the United States Department of Agri- 
culture has settled this problem for their staff by calling the buddings from young 
seedling stems „juvenile type” (or JT) buddings. Those taken from branchwood of 
old trees, or from secondary budwood, are called ‚„mature type” (or MT) buddings !). 
DiJKMAN has adopted this terminology in his new book „„Hevea” (4) and we have 


followed his example. 


1) Communication by DR W. N. BANGHAM, New York. 
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Observations on girth increase and yield trend have revealed remarkable differences 
between seedlings and JT-buddings derived from them. A study of the behaviour of 
the two groups in turn threw light on certain aspects of the problem of the stock-scion 
relation. 

On this divergent type of buddings very little has been published up to now. 
Preliminary reports on the subject appeared shortly before the outbreak of the war 
in the Pacific (2,5). The data published in the last-mentioned paper covered two 
tapping years and hardly allowed anything but preliminary inferences. The facts dis- 
cussed in the present article relate to almost five tapping years, a period rather short 
for a perennial species, but still permitting of a somewhat better founded judgment. 


2. MATERIALS AND METHODS 

In 1930 and 1931 a great number of crosses between the best Hevea clones then 
known were executed by the Research Department of the Governmental Agricultural 
Enterprises in Java. When the resulting seedlings had attained the age of eight to ten 
months between 5 to 10 bud-patches were taken from the young stem of each indi- 
vidual. These were immediately budded on stock of suitable size, about as old as the 
hybrid seedlings. At that time the material providing the stocks consisted of entirely 
unselected populations grown from illegitimate seed. As soon as the union was 
thoroughly established and the proper planting season had arrived, buddings and the 
seedlings from which they originated were put in the field as stumps. In these obser- 
vation plots girth measurements were performed each year, while from April 1937 
onwards yield figures were gathered separately for the various items. 

At the end of 1941 the war forced us to abandon test tapping in the observation 
plots. After the war it was impossible to resume tapping and other observations. 


3. GENERAL HABIT, STEM SHAPE AND INCREASE IN GIRTH OF JT-BUDDINGS 
In several respects JT-buddings differ from ordinary buddings and resemble more 
seedlings. Thus, to take the most salient characteristic, the stem is distinctly conical 


and stands midway between seedlings and ordinary buddings. This is clearly shown 
by the data of table 1. 


TABLE '1. RELATIVE GIRTH FIGURES, DEMONSTRATING DIFFERENCES IN CONICITY 


Relative girths measured at a height of: 


Material 
0,50 m 1,00 m 1,50 m 
(EEV DOLdISeEd In SS 126 108 100 
2. JT-buddings derived from 1 ...... 118 105 100 
3. MT-buddings of standard clone BD 5 .. 110 102 100 


Moreover the compatibility between scion and stock is so complete that it is dif- 
ficult to find the union in three-year-old trees. The bark, finally, is rough and the shoot 
developing from the transplanted bud has the dark colour and the spreading direction 
usually found in seedlings. 

This extensive material —comprising in the aggregate about 500 trees — offered a good 
opportunity of studying the relation between seedlings and the JT-buddings derived 
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from them. Similar observations have been made previously (1, 7), but they always 
related to trees that were unlike with respect to age and location. For these obser- 
vations confronted mother trees, the merits of which were recognized only at the adult 
stage, with young buddings. The latter usually grew under entirely different conditions 
of soil and climate. 

These drawbacks do not pertain to the material studied by us — seedlings and bud- 
dings had the same age and were planted on the same field. The annual girth measure- 
ments gave a good idea of the growth rate. 


TABLE 2. _GIRTH INCREMENTS OF SEEDLINGS AND OF THE JT-BUDDINGS DERIVED FROM THEM 
The rows marked „a“ give the circumferences in centimeters; the figure in parentheses 
indicates the girth of the standard clone of the plot in question. 
The rows marked „b““ show the relative girths adjusted in accordance with the standard 


clone. E 
Average girth at 1 m 50, measured at the beginning of the 
tapping year mentioned in the first column 
Tapping 
ien FAMILY Nr 1 FAMILY Nr 4 
seedlings JT-buddings | JT-buddings | _seedlings JT-buddings | JT-buddings 
plot A plot B plot C plot A plot B plot C 
| | | 
Lea |_ 61, (45,8) 48,9 (45,1) | 58,7 (50,3) |_ 64,9 (51,7) 56,8 (51,1) 56,4 (50,7) 
b | 700 92 | 87,6 100 88,5 88,5 
2 | no records | | no records 
Sd. 71,3 (56,8) 60,8 (54,4) | 69,3 (62,—) 74,8 (64,4) | 68,8 (64,4) 68,— (64,4) 
b 100 89, 89 100 92 90,9 
dà 75, (62,3) 71,5 (62,2) 80,3 (69,4) 80,4 (72,8) 78,4 (72,8) 78,8 (70,4) 
b 100 9559 96,1 100 100 101,4 


At the beginning of the first tapping year the seedlings had considerably more girth 
than the buddings derived from them. On an average the lead amounted to 13%. 
After a few years the JT-buddings caught up and at the beginning of the fourth tap- 
ping year (corresponding in this case with the tenth year of life) the differences in 
girth had practically disappeared. Consequently in youth the increase in diameter of 
JT-buddings is slower than that of genetically identical seedlings. 

Due to irregularities of the soil the above-mentioned differences in growth did not 
always manifest themselves with equal clearness. In some places they were obscured, 
while in others they were exaggerated. The figures of table 2, e.g., show that in family Ì 
the JT-buddings in complex B have considerably less girth than those in C. If the 
seedlings (complex A) are simply compared with the JT-buddings of complex C 
without anything more one would come to the erroneous conclusion that there is 
only a very slight difference between the two groups. If on the contrary the absolutely 
identical JT-buddings of complex B are drawn into comparison the conclusions would 
be just the reverse. This contradiction is caused by soil differences: plot C is situated 
on a better soil than are A and B. This is clearly shown by the girth of the standard 
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clone BDS, which is grown interspersed with JT-buddings and seedlings. 

If in analyzing the data all items of comparison are expressed as percentages of the 
standard clone then such misleading irregularities are smoothed out and a better 
insight is obtained in the real situation. 

Besides differences in growth there are also clear differences with respect to yield 
between seedlings and JT-buddings. Further details on this subject are found in 
section 4. 


4. COMPARISON BETWEEN THE YIELD OF JT- BUDDINGS AND THE SEEDLING MOTHER- 
TREES 

4.1. Tapping history 

The above-mentioned experimental complex was subjected to test tapping in April 
1937, practically a year later than would have been possible considering girth and bark 
thickness. The first tapping panel was opened 70 cm above the root collar or the 
union. 

Tapping was done according to the half-circumference third-daily system (S/2, d/3, 
67%) with an annual bark consumption of about 20 cm. Beginning with the fourth 
year of tappirig a new panel was opened on the opposite side of the stem at a height 
of 96 cm. On this panel tapping was continued until December 1941, when yield 
records had to be interrupted because of the war. 


4.2. Yield data 
In table 3 yield data covering almost 5 tapping years have been summarized. 


TABLE 3. YIELDS OF SEEDLINGS AND OF THEIR JT-BUDDINGS. 


a — annual yields in grams of dry rubber per tree 
b = yield ratio seedlings: JT-buddings. 


Tapping years 
1rst 2nd 3rd 4th Sth 
Family No En pen 
seed- ‚… | seed- ‚… | seed- _ | seed- JT- | seed- | JT 
lings kie lings kend lings dings lings kre lings een 
1 a 1815 | 1355 | 3525 | 2540 | 4176 | 3261 | 3628 | 3697 | 4510 | 3957 
b 100 75 100 72 100 78 100 102 100 88 
3 a 1000 809 | 3176 | 1776 | 3227 | 1934 no further records 
b 100 ël 100 56 100 60 
4 a 1731 | 1203 | 3048 | 2410 | 4143 | 3322 | 3065 | 2909 | 4239 | 3974 
b 100 69 100 79 100 80 100 95 100 94 
| 
5 a 1282 | 965 | 2081 | 1691 | 2494 | 2248 no further records 
b 100 fe) 100 8l 100 90 


In considering these figures one will notice immediately that the yields of the JT- 
buddings are much lower than those of the seedlings from which they sprung. It is not 
a question of a few grams, but differences amounting to 25 or 30% are involved. The 
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contrasts were greatest during the first two years of tapping when the JT-buddings 
lagged on an average 25 to 30% behind their seedling mother-trees. 

In the third tapping year the lag becomes smaller and in the beginning of the fourth 
year, when a new panel was opened, it had completely disappeared in family 1 and 
almost completely in family 4. In the fifth tapping year the seedlings had recaptured 
the foremost place, though with considerably less lead than before. It would be in- 
teresting and of practical importance to continue following the trend of the relative 
production. The war prevented this and we have to content ourselves with rather 
fragmentary data. 
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Fig 1. YIELD AND GIRTH INCREMENTS OF SEEDLINGS AND JT-BUDDINGS 
DERIVED FROM THEM. 


The graph of Fig. 1 gives the production trend and girth increase for the first five 
_ years of commercial tapping of the two most important families. It is clearly shown 
that the JT-buddings gradually catch up with their seedling mother-trees in both 
respects. 

The facts cited above are discussed in section 5. We have not yet considered the 
question how these JT-buddings behave when the tapping cut approaches the union. 
Without entering into details it may be noted here that on the first panel to about 
10 em above the union no marked decrease of productivity can be observed. If the en 
reaches a lower level productivity does decline, but much less than with the „ordinary 
(MT) buddings. So in this respect too the JT buddings occupy an intermediary 


position. 
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5. DISCUSSION 

As we have seen above JT-buddings stand about midway between seedlings and 
MT-buddings. This holds with respect to the habitus (shape of stem) as well as for the 
latex flow when the basis of the stem is approached. The fact that buds taken from the 
main axis of young plants give buddings that differ markedly from those developing 
from buds obtained from branches, points to topophysis. By this term is understood, 
in accordance with the definition of MouscH (8), the phenomenon that the „position 
occupied by scion or bud on the mother tree can exercise an influence on the exterior 
of the graft or budding developing from it. This phenomenon is often mentioned in 
dendrological and pomological literature. The most striking examples are encountered 
in Juniperus and its relatives (Thuva, Chamaecyparis) and also in ivy. If in the first 
mentioned woody species cuttings are made from shoots that develop at the axil of 
the cotyledons, plants will result bearing needles. Cuttings obtained from side branches 
are provided with the characteristic scales of this kind of plants. These two types 
of cuttings differ so much in habit that they have been considered for a long time as 
different species, until research performed by BEISSNER (3) revealed their true nature. 

In the examples just cited the juvenile form was propagated in the first case, while 
the adult form was propagated in the second case. These are two extremes. Further 
investigations have shown that in many instances intermediate stages also have their 
individuality. Thus one arrived at the following view: Every plant passes through 
developmental stages comparable to the metamorphosis undergone by animals. The 
young, unbranched seedling plant gradually develops into a tree with branches of 
various order. When a shoot is taken from a tree and when it is made to an inde- 
pendent individual by vegetative propagation, it will often be observed that this part of 
the plant proceeds with its development in direct continuation of the stage it had 
reached when it was still attached to the mother plant (PASSECKER, 10, 11; FRITZSCHE, 
6). 

In other words: from a sucker will grow a complete tree with main axis and branches. 
But propagants taken from branches will exhibit the characteristics of a lateral branch. 

Though we do not want to suggest that the above cited examples demonstrate the 
existence of a general law, more and more facts have become known during the last 
few years which indicate that the individuality of a given developmental stage is more 
common in the vegetative kingdom than one would think (PASSECKER, 10). 

In rubber JT-buddings with their typical conical stems may be considered to be 
fixed juvenile forms. The MT-buddings, characterized by a columnar stem, can almost 
always be shown to derive from lateral branches, taken from an adult tree, that is to 
say from more differentiated older material than that of the main axis. An MT-bud- 
ding, consequently, is nothing but a fixed adult form of a rubber tree. 

A thing we do not know yet is, whether the seedling habit of these JT-buddings is 
preserved when budwood taken from them is propagated in the usual way. A prelimi- 
nary experiment, which could not be continued because of the war, has given some 
evidence that this is indeed the case. Budwood was taken from the main axis and 
from branches of the JT-buddings having a pronounced seedling habit, and was 
budded in the usual way. The resulting buddings exhibited differences. Those that had 
developed from main-axis buds gave the impression (in so far as the short time of 
observation allowed of any conclusions) that they had the stem shape of seedlings. 
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The treelings developing from the branch buds had a more columnar looking stem. 
Further observations are needed to confirm these preliminary indications. 

Considering analogous cases in other plants it was not difficult to find a plausible 
explanation of the occurrence of the two different types of buddings in Hevea. Less 
obvious seemed, however, the relation between seedlings and the JT-buddings derived 
from them. 

Both from a theoretical and a practical point of view it is important to trace the 
cause of the remarkable contrasts between the two catagories, which as far as their 
genetical constitution is concerned, are absolutely identical. Close examination, how- 
ever, reveals two essential points in which these groups differ from each other. 


L. Buddings have undergone the graftage operation; seedlings on the contrary have 
remained intact. 

2. Seedlings stand on their own roots, buddings on the contrary are placed on a 
foreign root system. 


It is quite natural to ascribe the divergent behaviour of seedlings and JT-buddings 
to these causes. \ 

The first of the presumed sources of divergence can be eliminated experimentally. 
OSTENDORF (9) budded part of the plants of a given seedling family with buds from 
their own stem, while the other plants remained intact. This material was subjected 
to a comparative study in a trial field. Test tapping covering a period of four years 
revealed that between the two groups there did not exist appreciable differences in 
yield. From this we may conclude that the graftage operation in itself does not affect 
the vielding capacity. Thus only the stock remains as the chief source of divergence. 
The stock affects especially the increase in girth and causes the JT-buddings to grow 
much slower during their early years than the seedlings, but the leeway is made up 
later. The yield follows similar lines as is brought into relief by the graph, fig. 1 (p. 19). 

The smaller yields of the JT-buddings at an early stage should not so much be inter- 
preted as a consequence of a lower yield potential than rather as a result of the fact 
that these buddings demand more time to reach a certain production level. Being 

‚slow starters’ they are, in general, unable to compete with their seedling mother-trees. 
This does not mean, however, that in all circumstances the JT-buddings are backward. 

An analysis of the yield of individual trees revealed, that in 76% of the cases the 
seedling mother-trees surpassed their JT-buddings. In the remaining 24% of the 
cases the JT-buddings yielded as much as, or more than, their mother-trees. A slightly 
different arrangement of the numerical data given in table 4 throws light on some 
other facts (see p. 22). 

In this table the seedling mother-trees have been divided into four yield groups and 
for each the instances have been recorded (expressed as per cent of the entire group) 
in which the JT-buddings equal or surpass their mother trees. It will be noticed that 
this occurs fairly frequently in the lowest two production classes, but that it is extre- 
mely rare in groups 3 and 4. In the highest yielding groups there is consequently a 
__much greater contrast between seedling trees and the JT-buddings derived from them 
than in the lowest yielding groups. TOLLENAAR (16) concluded that buddings from 
high yielding seedling mother-trees experienced a more pronounced setback due to 
the stock than those coming from the lower group. 
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TABLE 4. FREQUENCY DISTRIBUTION OF THE INSTANCES IN WHICH JT-BUD- 
DINGS YIELDED AS MUCH AS, OR MORE THAN, THEIR SEEDLING 
MOTHER-TREES. 


Number of instances (in percentages) in 
Production classes | which the buddings yielded more than their 
of the seedlings | seedling mother-trees 
Family 1 Family 4 
| 

IN((OWEs 39,5 | 66 
Dn rr IP 9,5 24 
a eN 3 0 
AN (nT Shest) Rnn (0) 0) 


The data at our disposal do not allow us to express this detrimental effect in exact 
figures, but a rough estimate can be made in the following way (TOLLENAAR, l.c.). All 
clones together, the good ones and the poor ones, yielded on an average 25 % less than 
the.seedlings from which they originated. Taking into consideration that the seedlings 
of groups 1 end 2 are often equalled or surpassed by their JT-buddings it seems 
plausible that in this category the lag in yield must have amounted to less than the 
above-mentioned 25 %. From this follows that the clones of group 4 are considerably 
more than 25% below their seedling mother-trees in production. 

All things considered it is not astonishing that the clones originating from seedlings 
belonging to the highest yield groups are depressed most by the stock. We should keep 
in mind that in the case under review the stem buds were budded on a very variable 
stock population. Obviously chance alone determines whether a scion meets a com- 
patible or an incompatible stock. 

Experiments conducted at the Rubber Research Institute of Malaya (12) suggest 
that within one and the same clone exists a relation between the yielding capacity of 
the stock and that of the scion placed on it. The highest yielding buddings proved in 
general to stand on stocks with a high yield potential. Such a correlation is quite 
understandable for a stock that is capable of producing a rich flow of latex can best 
satisfy the heavy demands made by a clone of high yielding capacity. In view of this 
fact it is not difficult to understand that in a case like the above the chances for clones 
derived from superior seedlings to find a congenial partner as stock are much smaller 
than for those originating from poor or medium material. This seems to us to be the 
main reason why buddings descending from superior mother-trees often gave disap- 
pointing results. 

We had the opportunity to see in the light of very extensive material a demonstration 
of the profound influence exercised by the stock and came to conclusions similar to 
those reached by other observers. (4, 13, 14, 15, 16) Without exaggaration it may be 
stated that finding suitable stocks for the clones already developed must be deemed 
equally important as the breeding of new clones. 

In the clonal selection of rubber emphasis has been till now on the aerial part of the 
budding. The equally important, but extremely difficult subject of the stock has re- 
ceived much less attention. The improvement of stocks not keeping abreast with that of 
the clones used as scions a discordance developed, which prevented the best clones 
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from finding full expression of their potentiality. At the outbreak of the war in the 
Pacific the investigations mentioned on page 22 had already progressed to a point 
where this shortcoming was partly remedied. If the course adopted is followed it is 
very likely that the main difficulties will be surmounted within a measurable timc. 
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Een mogelijke verklaring van de tegenstellingen tussen zaailingen en de daaruit voort- 
gekomen stam-oculaties bij Hevea 


De tijdsduur, nodig voor het selecteren van rubberklonen kan aanzienlijk worden 
bekort door het uitgangsmateriaal (in de regel F‚’s van veelbelovende kruisingen) 
reeds op een leeftijd van + 8 maanden door middel van oculeren te vermenigvuldigen. 
De aldus verkregen, uit stamogen ontstane oculaties vertonen een grote gelijkenis 
met zaailingen: hun stammen zijn conisch, de bast is ruw en de productie neemt bij 
het naderen van de vergroeiing slechts weinig af. Tussen deze en de „„gewone”, uit 
zijtakogen ontstane, oculaties bestaan er grote verschillen. Bij Hevea komt dus topo- 
physis voor. In navolging van Amerikaanse onderzoekers worden deze twee typen 
van oculaties aangeduid als „juvenile type” (JT) en „mature type” (MT). Een groot 
aantal JT oculaties werden in systematisch opgezette proeven over een periode van 
vijf jaren onderling en met hun zaailing-moederbomen vergeleken. Zowel in produc- 
tiviteit als in groeikracht bleven de JT oculaties achter bij de zaailingen, waarvan zij 
waren afgeleid (25 à 30% over de eerste drie tapjaren). Uit tabel 2 en 3 (pag. 17, 18) 
en fig. 1 (pag. 19) is duidelijk te zien, dat de JT-oculaties hun achterstand geleidelijk 
inhalen. 

Deze tegenstelling tussen twee groepen van genetisch volkomen identiek materiaal 
kan slechts worden veroorzaakt door de onderstam. Een analyse van de individuele 
productiecijfers bracht aan het licht, dat in 24% der gevallen de JT-oculaties hun 
moederzaailingen in productie evenaarden of overtroffen, doch in de overige 76 % der 
gevallen daarbij ten achter bleven. 

Het eerstgenoemde geval bleek vrijwel te zijn beperkt tot de oculaties af komstig van 
zaailingen uit de laagste productieklassen. Hieruit blijkt, dat hoogwaardige klonen 
een sterkere nadelige invloed van de onderstam ondervinden dan de middelmatige of 
slechte. Dit is de reden, waarom klonen afgeleid van zeer productieve moederbomen 
zo dikwijls teleurstellen. 

Het belang van een intensievere bestudering van de wederzijdse invloed van oculant 
en onderstam wordt door deze feiten nog eens extra onderstreept. 
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1. INTRODUCTION 


Induced polyploidy as a method of breeding improved types in crop plants has been 
under investigation, in the Division of Botany, Indian Agricultural Research Institute, 
for nearly a decade. Particularly after the discovery of the cytological effects of col- 
chicine (DUSTIN, HAVvAs and Lrrs, 4), and the standardisation of the colchicine 
technique (BLAKESLEE and Avery, 1), the study of induced polyploids has been in 
progress in many countries. The importance of the colchicine technique as a tool in 
plant breeding, lies in the ease with which polyploids can be produced on a large 
scale. Apart from their direct use as such, induced amphidiploids can be utilised for 
transferring, across a barrier of interspecific sterility, useful genes from wild relatives 
to the cultivated types. The transfer of the necrotic lesion type of mosaic resistance 
found in Nicotiana glutinosa, to N. tabacum, by means of the amphidiploid N. digluta 
(GERSTEL, 9, 10), and the transfer of resistance to „phyllody” disease of Sesamum 
prostratum to the cultivated S. orientale by means of the amphidiploid S. indicatum 
(RAMANUJAM, 27, 28, PARTHASARATHY and KEDHARNATH, 24) illustrate this usefulness. 

The production of entirely new crop plants like the Triticale (MÜNTZING, 18, 19), 
and the artificial synthesis of existing species like Brassica juncea (RAMANUJAM and 
SRINIVASACHAR, 30), by using this technique, hold out immense possibilities. This 
creation of new forms and the rebuilding of existing crops, offer a fascinating oppor- 
tunity to the breeder, to choose particular forms of the parental species suited to his 
special requirements. Again, autopolyploids of a number of crop plants have been 
produced and their performance compared with their corresponding diploids. Instan- 
ces of useful results obtained by this method include the triploids of sugar beet, noted 
for their increased sugar content (Pero and Boyce, 25), the autotetraploids of or- 
namental flowering plants, where the larger size, enhanced keeping quality and 
heavier texture of the flowers are valuable (EMSWELLER and RUTTLE, 7), and the 
autotetraploids of Secale cereale, the increased kernel size and improved baking 
quality of which are noteworthy (MÜNTZING, 20). f 

While the amphidiploids are universally admitted to be important material for the 
plant breeder, the autotetraploids on the other hand, in the opinion of some workers 
at least, are not considered to be of much value for the improvement of crop plants, 
though the practical value of induced autopolyploids in horticultural and other plants 
grown for their vegetative yield is recognised. In crops grown for their grain, the 
_reduced fertility of induced polyploids is a serious defect from the economic point of 
view. However, the results of the investigations conducted so far in grain crops have 
not been sufficiently comprehensive to warrant a final conclusion regarding the use- 
fulness of autotetraploids for crop improvement. Indeed, in some cases, encoura- 
ging results have been obtained from attempts at improving the reduced fertility of the 
autotetraploids. In self-fertilised crops it has been noticed that there are possibilities 
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of improving the low fertility if the initial material possesses sufficient genetic varia- 
bility and includes different types covering a wide range of characters (LEVAN, 15). 
Further, it has been found that sterility is greater in autotetraploids induced from 
homozygous diploids (SPARROW et al, 32). Thus, in self-pollinated crops, the best 
method appears to be the production of autotetraploids from widely diverse diploid 
material. Hybrid combinations can be made out of these and progenies subjected to 
selection. 

The autotetraploids of cross-pollinated crops, on the other hand, are more pro- 
mising. Studies in the autotetraploids of cross-fertilised plants indicate that the initial 
low fertility of the autotetraploids can be improved by a suitable breeding technique. 
The autotetraploid of Secale cereale, which is the only recorded case of an autotetra- 
ploid of a grain crop in large-scale cultivation, provides an example to illustrate this. 

The reduced fertility in autotetraploids was at first attributed to the multivalent 
formation resulting in gametes with chromosome sets deviating from the euploid 
number (DARLINGTON, 2, 3). However, it was found later that there was no direct 
correlation between the frequency of multivalents and sterility (SPARROW et al, 32, 
in Antirrhinum majus; MYreRsS and Hir, 23, and Myers, 21, in Dactylis glomerata; 
MYERS, 22, in Lolium perenne;, KADAM, 14, in Zea mays). In cases where there were 
laggards as a result of irregular disjunction of the multivalents, a positive correlation 
was obtained between the frequency of lagging chromosomes and sterility (SPARROW 
et al, 32). In Lactuca sativa (EiNser, 5, 6), 20% of the sterility in autotetraploids was 
found to be due to abnormal meiosis in the egg-mother-cells. 

SCHWANITZ (31), who has carried out extensive investigations on the physiology of 
induced polyploids, believes that the increase in the cell surface in autotetraploids is 
not proportional to the increase in cell size and volume. Since the cell surface is 
responsible for the transport of nutrients, a defective nutrient supply results in the 
autotetraploid and causes the reduction in fertility. 

That the causes for the reduced fertility must be sought in the fertilisation or post- 
fertilisation processes, is indicated by the work of HÄKANSSON and ELLERSTRÖM (12). 
The reduced seed set in autotetraploid rye, according to them, is partly due to the 
non-fertilisation of apparently normal embryos, and partly due to zygotic disturbances 
during the development of the zygote. MÜNTZING (20) agrees with this view and be- 
lieves that zygotic selection is at work and that zygotes which grossly deviate from 
the normal euploid number get aborted in the early stage, or even later, resulting in 
shrivelled seed. 

It has also been suggested that the reduced fertility of the autotetraploids may be 
due to the action of genes (RANDOLPH, 26, FISCHER, 8). STEBBINS (33), also believes that 
the sterility is mainly due to genetically controlled physiological factors of an unknown 
nature. WESTERGAARD (34), has shown that the differences in sterility between auto- 
tetraploids of Solanum can be explained only on a genetic basis. 

From the foregoing it is evident that the causes for the reduced seed setting in the 
autotetraploids are not very clear. They might be cytological, genetical, physiological, 
or embryological in nature. A clear understanding of the nature of the causes is very 
desirable, as the reduced fertility is the first problem that the plant breeder faces in 
his attempts to utilize the induced autotetraploids in breeding improved varieties of 
grain crops. 
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In the present paper, the results obtained in the course of an endeavour to Lmprove 
the seed fertility of autotetraploids of Brassica campestris var. toria (2n — 20) com- 
monly called toria, are given. Toria is an oilseed crop extensively cultivated in Northern 
India, for the edible oil expressed from its seeds. Colchicine-induced autotetraploids 
of toria, in common with other induced autotetraploids, were found to show gigantism 
of their parts, including the seeds. Seeds of the toria tetraploids were found to be lk 
times as heavy as the corresponding diploids, and yielded, weight for weight, the 
same quantity of oil as the diploids. The production of economically-superior 
tetraploids was therefore a possibility only when the reduced fertility could be over- 
come. Attempts were, therefore, directed towards the improvement of seed fertility 
of the autotetraploids and the results are recorded in this paper. 


IL. HISTORY OF THE MATERIAL AND THE PROBLEM 


Autotetraploids of Brassica campestris var. toria (4n — 40) were obtained by 
RAMANUJAM and DESHMUKH (29). Details of the colchicine treatment used and a 
description of the autotetraploids, have been recorded by them. The seeds of the 
autotetraploids were 55.2 % heavier than the seeds of the diploids. The former showed 
fairly normal meiosis, with a low frequency of quadrivalents (1.94 per PMC) and a 
high pollen fertility (95.0 %). The average seed setting in the tetraploids was found to 
be 2.7 seeds per siliqua (average of 10 siliquae from the middle of the main stem), the 
corresponding average figure for the diploids being 13.8 seeds. An attempt was made 
to improve the fertility of the tetraploids by crossing the induced tetraploid with a 
naturally-occuring one from a different culture. The progeny was found to vary in 
fertility, and plants with high fertility were selected, and eight of them crossed inter se. 
The progenies from these crosses were studied for fertility and were again found to be 
variable. Plants with as high a fertility as 10 seeds and above, per siliqua, were selected. 
Progenies from each of these selections were raised in rows, studied for fertility and 
again subjected to selection. In addition to fertility, other characters like the weight 
of the seeds, closeness of fruits and extent of branching, were also considered during 
selection. 

Controlled cross-pollinations were also made between plants of high fertility, and 
progenies of these crosses were also raised along with other selections, and subjected 
to selection in the following season. In each generation a large population of tetraploids 
were raised and studied. The average fertility of the population was analysed by 
recording the frequency of the plants in four fertility groups covering the whole range 
of fertility. The improvement in the fertility of the population was assessed by the 
increase in the frequency of plants in the higher fertility classes and by the decrease 
in the frequency in the lower fertility ones. The fertility level fixed for purposes of 
selection was gradually raised. In the C‚ generation the fertility level for selection was 
10 seeds per siliqua, in C, 12 seeds per siliqua and in C‚ 14 seeds per siliqua. An exa- 
mination of the results indicated that the fertility of the autotetraploids was very low 
to start with. In the subsequent generations there was a rise in the frequency of plants 
from the lowest fertility group to the next higher fertility group. T he frequency of 
plants in this second group showed a gradual rise till in the C‚ generation this group 
constituted more than 70% of the population. But the frequency in the next higher 
fertility group namely 10.1 to 15.0 seeds per siliqua and 15.1 to 20.0 seeds per siliqua 
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did not show any increase. On the contrary the highest fertility group, namely 15.1 
to 20.0 seeds per siliqua showed almost a constant value. 

With reference to the high fertility groups, the tetraploids can be said to have come 
to a static state. Such a behaviour admits of two possible explanations. Firstly, the 
nature of the initial material taken up for tetraploidy was such that no further im- 
provement in the fertility of the tetraploid was possible. It would then be similar to 
the autotetraploids of rye in which limitations imposed upon by the nature of the 
initial material made MÜNTziNG doubt whether nine years of selection for high 
fertility had been effective at all (MÜNTZiNG, 20). Secondly and alternatively, it may 
be that the method of breeding employed was not effective enough to improve the 
fertility of the tetraploid population. The fact that as early as in the C; generation, 
plants with high fertility, though only a few in number, could be isolated, indicated 
that the material was potentially capable of improvement. At this stage, the problem 
was to modify the breeding method in such a way that it would result in increasing 
the average fertility level of the tetraploid population by raising the frequency in the 
higher fertility group, viz. 10.1 to 15.0 and 15.1 to 20.0 seeds per siliqua. 


II. MEeErHops 


It was noticed that a plant selected for high fertility invariably gave rise to a pro- 
geny, the average fertility of which was less than that of the original selection. It was 
also noticed that only a very small percentage of the progeny possessed fertility equal 
to or better than that of the original selection (Table I). These observations and the 
fact that this crop is highly cross-pollinated due to the presence of self-incompati- 
bility factors, probably explain the poor performance of the selections. The absence of 
a rise in the frequency of plants in the higher fertility groups, is attributable to the 
selected plants having crossed, under natural conditions, with plants of poor fertility. 
Thus, even after seven generations of selection in favour of high fertility, cross- 
pollination between selected plants and poor plants in their neighbourhood had 


TABLE 1. TABLE SHOWING THE FREQUENCY DISTRIBUTION IN FERTILITY CLASSES OF PROGENIES FROM 
AUTOTETRAPLOIDS SELECTED FOR HIGH FERTILITY 


Frequency distribution of the progeny of the selection 


Fertility with reference to fertility. Percentage 
of the Average number of seeds per siliqua of plants 
selection Total Average | with their 
(Average number | fertility fertility 
number of 10.1 15.1 20.1 of plants | ofthe |equalto or 
seeds per |0.1 to 5.0 |5.1 to 10.0 to to to progeny |exceeding 
siliqua) 15.0 20.0 25.0 that of the 
selection 
een 
1 DB) 2 21 4 1 0 28 6.1 0 
0 TSR) 14.0 3.5 es 
2 16.5 2 30 4 0 0 36 7 hs) 0 
rOEG 83.2 (Ez == pe 
3 15.6 3 22 8 1 0 34 8.8 2.9 
% 8.8 63.8 232 2.9 = 
ALS 3 17 10 3 1 34 Inl 2.9 
% 8.8 50.0 29.0 8.8 2.8 
oml 4,6 0 14 19 8 0 41 11.4 26.8 
%= 33.6 47.1 19,2 5 
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probably resulted in tetraploid populations of mediocre performance with only a few 
occasional plants of high fertility. Instead of the fertility being built up gradually, the 
effects of selection were vitiated by open pollination. 

The mating system in this crop is controlled by a series of genes for self-incoimnpati- 
bility and this self-incompatibility is not affected by tetraploidy (Lewis, 16). Thus in 
the method of raising tetraploid populations hitherto practised i.e., by the progeny- 
row-system, all the neighbouring plants belonging to one selection have a common 
mother parent and the low fertility may partly be due to the neighbouring plants, 
which serve largely as a source of pollen, having to some extent common ,S° factors. 

In view of the above, a revised breeding method, the summary of which is given 
below, was followed: 


1, Single plant selections from the C‚ generation were made, the basis of selection 
being mainly the fertility of the tetraploid. But attention was paid also to other 
characters that contributed to the yield. An examination of a large population of 
tetraploids was carried out to obtain quantitative estimates of the main characters 
that contributed to yield such as: 


a. Vigorous branching — in terms of the number of secondary branches. 
b. Closeness of the siliquae on the rachis, in terms of the ratio — 


number of fruits on the main shoot 


length of the fruit-bearing part of the main shoot. 


c. Weight of the seeds — in terms of weight of 100 seeds. 

d. Seed fertility — in terms of the average number of seeds in 10 siliquae from the 
middle of the main shoot. 

e. Total seed yield of the plants. 


Specifications or norms of these characters were fixed and plants were scored with 
+ and — signs as they were found to exceed the norms or not. Keeping the fertility 
norm as 14 seeds per siliqua in the C‚ generation, no plant was selected that did 
not score 3 or more + signs, fertility being one of them. In the C, and C‚ gene- 
rations the fertility norm was raised to 15 and 17 respectively. 


2. Tetraploids which failed to conform to the norms fixed were rejected and those that 
passed the test were selected. , 

3. Equal quantities of seeds fiom these selected plants were thoroughly mixed. The 
population raised from this mixture was called the “elite”. 

4, This “elite” population was raised with the following precautions: — 


a. the “elite” plot was kept far away from any other tetraploid plot, ensuring 
complete isolation. 

b. the “elite” population had, on all its sides, a belt of diploids, 4 lines (9°) deep, 
with a view to reduce contamination by pollen from tetraploids not belonging 
to this elite, to a minimum. 


5. Before the tetraploids had commenced flowering, plants that were poor in growth 


and vigour were pulled out. 
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6. The elite population was studied with reference to fertility and other yield 
characters and the norm tests applied as before. Selection was based on the results 
of these tests. 

The above procedure was followed in Cs, C and C‚g generations and the results 


analysed. 


IV. RrsuLrs 

The resuits obtained in these studies are given in Table II. For purposes of com- 
parison, the fertility data for the previous seven generations, are also given; the same 
data are also plotted out in the form of a graph (Grapb I). The table shows the fre- 
quency of plants in the four fertility groups, in all the ten generations. Considering 
the first eight generations, the low fertility curve ‚A (0.1 to 5.0 seeds per siliqua) 
shows a steep drop indicating a low frequency in the C4 generation. The next higher 
fertility curve „B (5.1 to 10.0 seeds per siliqua) records a rise up to the C4 generation. 


TABLE II. TABLE SHOWING THE FREQUENCY DISTRIBUTION OF AUTOTETRAPLOIDS OF TORIA IN FOUR 
CLASSES COVERING THE ENTIRE RANGE OF SEED FERTILITY 


Percentage frequency in fertility classes 
Total 
Tee Colchicine 0.1 to 5.1 to 10.1 to 15.1 to dee 
generation 5.0 seeds 10.0 seeds 15.0 seeds 20.0 seeds plants 
„per „per per per : 
siligua siligua siliqua siligua studied 
193940 100.0 — — — t 
194041 Ci 100.0 — — — 4 
194142 & 87.4 12.6 — — 135 
194243 (@ 63.1 6 A 4,5 0.3 1347 
194344 Ci: 47.1 42.5 9.7 105 2602 
194445 (Er 50.0 43.8 5.8 0.2 4411 
194546 Ge 47,4 40.0 11.2 Jee 5484 
194647 (Gj 23.6 58,5 13.4 jn 2845 
194748 (Ö 18.8 69.7 1122 0.2 1597 
194849 * 
194950 (Es HSE 45.3 Ae 6.2 1083 
195051 Cio 22 34,3 er! 10.5 3811 


* Due to severe damage caused by aphids no data was collected. 


In this generation, this class constituted 70 % of the population. But unlike the above 
two, the higher fertility curves ‚C° and ,D’ representing respectively 10.1 to 15.0 
and 15.1 to 20.0 seeds per siliqgua do not show, as already pointed out, any pronounced 
increase in the frequency at all. On the other hand the highest fertility curve „D’ 
shows almost a constant value throughout the eight generations. The corresponding 
data for the diploid populations were taken and this was found to be uniform in all 
the seasons studied. The average values for eight generations are given in Table III. 
It is seen that in the diploids the modal class is 10.1 to 15.0 seeds per siliqua. The 
range of fertility in the diploids is also very wide as in seen from the fact that fertility 
classes from 0.1 to 5.0 to 25.1 to 30.0 seeds per siliqua are represented. The modal 
class in the tetraploids up to the C, generation is 5.1 to 10.0 seeds per siliqua. The 
higher fertility classes are not so well represented as in the diploids. 


30 


THE FERTILITY OF AUTOTETRAPLOIDS OF BRASSICA CAMPESTRIS 


SINGLE PLANT PROGEMIES & INTERSE CROSSES | Isolation of ELITE 
and bling. 


Cy Ca C3 C4 Ces Cy cg Cg C/g 
COLCHICINE -GENERATIONS Cy fo Cyo 
01-50 Seeds per silgua Ce 10:1-/5:0 


q 
£ — —— — 5:[-10:0 Do Í ne 15/-20:0 


GRAPH [. GRAPH SHOWING THE PERCENTAGE FREQUENCY OF TETRAPLOIDS IN THE FOUR FERTILITY 
CLASSES, FOR TEN GENERATIONS. NOTE THE RISE IN THE FREQUENCY OF PLANTS IN THE HIGHER 
FERTILITY CLASSES AS SHOWN BY THE CURVES ‚C° AND ‚D’. 


TABLE III. FREQUENCY DISTRIBUTION OF PLANTS WITH REFERENCE TO FERTILITY IN DIPLOIDS OF TORIA. 
AVERAGE OF EIGHT GENERATIONS 


Total number of 
plants studied 


Average number of seeds per siliqua 


0.1 to 5.0 | 5.1 to 10.0 [10.1 to 15,0) 15.1 to 20.0/20.1 to 25.0|25.1 to 30.0)30.1 to 35.0 


98 
5.8 % 


474 
28.2% 


698 
41.5 % 


363 
21.6% 


38 


8 | D | 1681 
2.26 % 


0.4%%, 0.1 % 100 


The part of the curve representing C, and C,, generations indicates the immediate 
effects of the revised breeding method that was employed. From the graph, and table 
IL, it can be seen that the low fertility curve „A’ drops down to an insignificant value. 
Curve „B’ which had shown a rise before and which represented the modal class also 
records a fall. These two curves indicate a decrease in the frequency of low fertility 
plants in the population. But the most important feature is the rise recorded by the 
curves ‚C’ and ‚D’ representing the fertility classes 10.1 to 15.0 and 15.1 to 20.0 
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PERCENTAGE _FREQUENCY 
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GRAPH II. GRAPH SHOWING THE FERTILITX SET UP OF TETRAPLOID POPULATIONS IN DIFFERENT GENE- 
RATIONS. CURVE ,A’ IS REPRESENTATIVE OF THE TETRAPLOID POPULATIONS AT THE INITIAL 
STAGES, CURVE ‚B OF THAT AFTER SEVEN GENERATIONS OF SELECTION IN SINGLE PLANT 
PROGENIES. CURVES ,C’ AND ,D’ REPRESENT, RESPECTIVELY, ONE AND TWO GENERATIONS 
AFTER THE TETRAPLOID POPULATIONS WERE SUBJECTED TO THE REVISED BREEDING METHOD. 
CURVE ,E) REPRESENTS A TYPICAL DIPLOID POPULATION 


seeds per siliqua. Another important feature is the shift of the modal class in the 


tetraploid populations to the fertility group 10.1 to 15.0 i.e, the same as in the diploids 
(Graph II). 


V. DISCUSSION 


An examination of the results obtained, in the C, to C‚ generations, indicates that 
except for an initial rise from the lowest fertility group to the next higher fertility one, 
the breeding methods employed had not been effective in raising the fertility of the 
tetraploids, to a level comparable to that of the diploids. The revised method of 
breeding, which was based essentially on the principle of isolating and bulking of the 
elite plants, brought about an immediate rise in the fertility level of the tetraploids. 
It has not only resulted in tetraploids of higher fertility being found more frequently 
than before, but has also caused a shift in the modal class of the tetraploids to the 
same class as in the diploids. It should be pointed out that this has been brought 
about as a result of bulking and isolation for two generations only. A few more 
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generations of isolations and bulkings, it is expected, will cause the fertility curve of 
the tetraploids to approximate to that of the diploids. 

The favourable response shown by this material to a change in the method of 
breeding indicates the suitability of the material for improvement by breeding. Three 
specific features of this crop bring about this suitability. First, the tetraploids do not 
cross with diploids. In view of the cross-fertilised nature of the crop, this noncrossa- 
bility is very important as it prevents the breakdown of tetraploidy. Secondly, the 
erop, even at the diploid level, shows considerable variation in fertility, as is seen 
from table IL. This wide range of variation in fertility at the diploid level is important 
since it makes the tetraploids lend themselves better for improvement by breeding. 
Thirdly, the mating system itself is controlled by self-incompatibility genes which 
require wide diversification to bring about high fertility of the tetraploid population. 
For such diversification the tetraploids are better suited than the diploids. 

Considered genetically, two factors govern the fertility of the tetraploid populations. 
They are (i) the genes for self-incompatibility, and (ii) the genes for fertility. In the 
earlier method of raising progeny rows it was more likely that adjacent plants had 
similar „S° genes, thereby resulting in poor seed setting. The mixing of the seeds of 
the elite in the revised method brought about a condition which greatly reduced the 
chances of any two plants with similar „S’ genes being sown near each other in the 
field. This is in contrast with the previous method of raising single plant progenies 
where all the plants of the same line or culture had the same female parent. Secondly, 
the fertility of the plant itself can said to be controlled by genes which have a cumu- 
lative effect. These genes, when present in favourable combinations, result in high 
fertility. It may be supposed that the very highly fertile plants in the diploids, and the 
few highly fertile plants amongst the tetraploids, in the early generations, are the 
result of favourable gene combinations. The increase in the frequency of highly fertile 
plants brought about by the revised breeding method indicates that the isolation of 
the elite, accompanied by precautions to eliminate pollen from poor plants, was 
conducive to the promotion of favourable combinations of fertility genes. 

The revised breeding method is almost the same as that practised in out-breeding 
populations and is called by HARLAND, the „Mass Pedigree System” of breeding. 
Fertility and other characters that contribute to the yield show a normal frequency 
distribution. If gene combinations that contribute to the upper part of the curve can 
be separated, then inferior genotypes will get eliminated. In a eross-pollinated crop 
like Brassica, isolation of plants with gene combinations for high fertility permits 
eross-pollinations between plants of high fertility, resulting in this increased frequency 
of favourable gene combinations for high fertility. It is obvious that this method will 
be equally effective if practised on diploids. But the autotetraploids enjoy certain 
advantages over the diploids. At the outset, the tetraploids possess heavier seeds than 
the diploids. Secondly, the diversification of the „S’ genes in the population is easier 
in the case of the tetraploids than in the diploids. A similar breeding method has been 
successful in cotton (HARLAND, 13) and is proposed by HARLAND to be extended to 
maize. It has been suggested that this method should be tried in other crops as well 
(Lewis, 17). \ 

It has been assumed that the fertility of the plant is controlled by genes which have 


__an additive effect. As in the case of many characters of economic importance It 1S 
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probable that the gene system controlling fertility is in the nature of polygenes or 
modifiers. Such a hypothesis, when confirmed by appropriate genetical theory and 
statistical technique, may throw further light on the reduced fertility of the auto- 
tetraploids. 


VL. SUMMARY 

From a study of the data collected during the years 194047 it was found that in 
the colchicine-induced autotetraploids of Brassica campestris var. toria, the method 
of raising progenies from single plants selected for their high fertility and subjecting 
these progenies again to selection for high fertility, was not very effective. 

Apart from an initial rise in the frequency of plants in the low and medium fertility 
classes, the autotetraploid population did not show any increase in its fertility level 
as judged by the frequency of plants in the higher fertility classes. In the C, generation, 
the fertility curve of the tetraploids did not compare favourably with that of the 
diploids. 

À revised breeding method which essentially consisted in the isolation of the elite 
population and bulking of the seeds of the selected plants before sowing, was followed. 
The effectiveness of this method was seen after two generations when the frequency 
of plants in the higher fertility classes showed a rise and the modal classes of the 
tetraploids was found to have shifted to the same class as in the diploid population. 

The results are discussed on a genetical basis. The highly cross-fertilised nature of 
the crop, and the operation of the self-incompatibility alleles govern to a large extent 
the fertility of the tetraploid population and the method of breeding for higher 
fertility should, therefore, take these into consideration. It is suggested that genes with 
small but cumulative effect may control the fertility of the plants, and that the revised 
breeding method has brought about favourable gene combinations resulting in 
increased fertility. 
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SAMENVATTING 


Onderzoekingen over de zaadzetting van autotetraploiden van Brassica campestris var. 
toria 


Schrijvers vestigen er de aandacht op, dat in verschillende gevallen het verdubbelen 
van het aantal chromosomen der om het zaad verbouwde cultuurplanten niet de ver- 
wachte resultaten heeft geleverd. Wel bereikte men grootzadige vormen, doch de 
zaadzetting liet te wensen over. 

Uit de gegevens verzameld in de jaren 1940-1947 van door colchicinebehandeling 
verkregen grootzadige autotetraploiden van Brassica campestris var. toria bleek, dat 
selectie op fertiliteit weinig resultaat had, indien verwante nakomelingschappen naast 
elkaar waren gezaaid en elkaar in hoofdzaak bestoven. Daarna werd de methode her- 


34 


EE Ne 


THE FERTILITY OF AUTOTETRAPLOIDS OF BRASSICA CAMPESTRIS 


zien door het zaad der beste planten bijeen te voegen tot een populatie en deze uit te 
zaaien. Reeds na 2 generaties werd het fertiliteitsniveau van de diploiden bereikt. 

De sterk kruisbevruchtende natuur en het optreden van zelf incompatibiliteits fac- 
toren hebben grote invloed op de zaadzetting van de tetraploide populatie. De massa- 
selectie had tot gevolg dat combinaties van gunstige erffactoren ontstonden, die de 
fertiliteit verhoogden. 
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1. INTRODUCTION 


When we consider that the yearly sowing to assure the world’s food supply requires 
enormous quantities of seed consisting to a great extent of certified seed and multi- 
plications thereof, it will be realized that the link between the first increase of seed of an 
improved variety by the breeder and the seed-growing industry deserves particular 
attention. In actual practice this is indeed the case, in many countries much care is 
bestowed on the production of breeder seed, but how disappointing it is to consult 
most of the text books on plant breeding. They almost convey the impression that the 
maintenance of the varieties is scarcely worth mentioning and does not belong to the 
field of plant breeding. In maintaining a variety breeding methods are applied; for 
sexually propagated plants this is done by the breeder himself. Maintenance is breed- 
ing; itis a complement to the creation of a variety. 

By maintenance of varieties (Sélection conservatrice, Erhaltungszucht) is meant the 
preservation of the variety in its original form, or even improving it while not losing its 
characteristic features, its individuality. As maintaining varieties of self-fertilizing 
crop plants requires a different technique fromthat used for genetical stock material 
the two subjects should be treated separately. There exists also an essential difference 
between the maintenance of improved varieties and land races (local varieties). 


2. MAINTENANCE OF IMPROVED VARIETIES 


1. Varietal purity 
Maintenance of improved varieties is based upon the production of breeder seed, the 
propagating material of the breeder, which is increased to foundation seed. This foun- 
dation seed is the source of the registered seed, which is released for distribution to the 
general growers. The breeder aims at the production of seed satisfying high require- 
ments of varietal purity. 
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FRANKEL (2) has pointed out that uniformity has always been pursued for technical, 
commercial and psychological reasons. He warns, however, that attributing exagger- 
ated importance to this factor deludes breeders and farmers as to what constitutes the 
real merits of varieties and absorbs much energy. We may think here in the first place 
of the strict requirements set by official bodies whose task it is to determine the botani- 
cal characteristics and newness of the variety (register of varieties), the agricultural 
value (list of varieties) and the quality of the seed (inspection service). 

On the one hand it is important to hold firmly to a maximum of varietal purity, on 
the other hand the prescriptions and regulations should be applied with judgement. 
It is obvious that in many cases a young variety can not satisfy the requirements with 
respect to purity that can be imposed upon older ones. With older varieties too cir- 
cumstances may be such that it will be desirable to adopt temporarily a more lenient 
attitude. 


2. Deterioration of varieties 

The deterioration of a crop variety is any change tending to lower its value perma- 
nently (KADAM, 11). How far this deterioration goes depends upon many factors, but if 
the number of aberrant plants is taken as criterion it is quite common to find that in a 
few years a seed stock has undergone a hundredfold worsening. 

In self-fertilizing plants (wheat, barley, oats), to which I confine myself in this ar- 
ticle, many causes of deterioration-can be cited. 

Many varieties have resulted from hybridization. Often a great number of genes are 
involved so that homozygosity can be reached only after a considerable number of 
generations. This means that young varieties generally speaking will not be uniform. 

Spontaneous crosses with other varieties or within an impure variety will cause 
deterioration, while mutants can also cause trouble in seed production. 

Mixture with other varieties or with other species constitutes another factor lowering 
the botanical purity. 

There are also apparent causes of deterioration. A special case is the occurrence of 
new physiological races of fungi, which will turn resistant varieties into susceptible 
ones (KADAM, 11). Here, however, the genetical constitution of the variety has not 
changed, the danger comes from outside. 

From what has gone before it is clear that if a variety of a self-fertilizing crop is left 
to its own devices it can „run out” in a few years. To prevent deterioration it is essen- 
tial that a continuous supply of pure seed be assured. Various methods must be em- 
ployed. Among these are: precautions against admixture, control of diseases, measures 
to prevent spontaneous crossing with other varieties, prevention of change of name, 
roguing and the maintenance of a nucleus stock. 


3. Steps in seed production in the Netherlands 


The methods of maintenance aim at producing breeder seed satisfying high require- 
ments. The various stages of the seed production are indicated in fig. 1. 
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Breeding work —_— > new variety (breeder) 
Maintenance Ist, 2nd and 3rd year’s lines (breeder) 
breeder seed (breeder or contract grower) 
foundation seed* (breeder or contract grower) 
Seed production registered seed* (breeder or contract grower) 
(farmers) (seed growers) 


commercial own _ once grown certified 
grain seed seed* 


(farmers) (seed growers) 


ommercial own twice grown certified 
grain seed seed* 


own commefcial own 
seed grain seed 


Production of A ne own 


CME EE DENS seed 


Fig. 1. DIAGRAM SHOWING THE SEED PRODUCTION METHOD PRACTISED IN THE NETHERLANDS. * — UNDER 
THE SUPERVISION OF THE NETHERLANDS INSPECTION SERVICE (N.A.K.) WHICH CONTROLS THE 
TRUENESS TO NAME, THE VARIETAL PURITY, THE HEALTH AND THE ABSENCE OF WEED SEEDS. 


Only seed certified by the N.A.K. and sealed in the sack may be sold for sowing 
purposes. 

The diagram shows the relation between breeding, maintenance and seed production. 
With the aid of lines or in another way the breeder produces the breeder seed, which 
after two or three multiplications reaches the farmer. Breeder seed is seed increased 
from plant progeny rows or other propagating material produced by the breeder. As it 
represents the original source for all other classes of seed it is important to consider 
more fully the production of breeder seed. It is to be noted in this connection that there 
exists no uniformity of terminology for the designation of the various stages of the in- 
crease. In Canada a proposition has been adopted to reach conformity with the termi- 
nology of the International Crop Improvement Association. What was formerly called 
„foundation stock” will be called „breeder seed”, and the former „elite stock” will be 
termed „foundation stock” (6). In quoting from Canadian literature we have followed 


the projected system. 
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4. Methods of maintenance 

In the Dutch literature of the middle of the past century there occur notes on farmers 
who chose a great number of ears from a wheat plot, increased the seed thus obtained 
and put the produce on the market. A next step will have been the discarding of con- 
spicuously aberrant types (roguing), i.e. negative mass selection. This last-mentioned 
method has lost nothing of its importance but the first-mentioned, positive mass selec- 
tion, has been replaced by individual plant selection. 

HUNTER (10) very aptly has pointed out that ‚„to-day the single plant is the unit on 
which almost all cereal propagations are made”. 


Ll. Examples of maintenance 

To get a picture of the methods used in maintaining a variety it is good to take a 
simple case. The following data refer to the winter barley variety Vindicat, maintained 
by the Institute of Agricultural Plant Breeding at Wageningen (8). 

In 1935 a selection of 150 typical heads was made from breeder seed of Vindicat. 
This was done the day before harvesting the plot. The ears were threshed individually 
and the seed of 112 ears was sown separately in rows (each ear gave a row of l m). Of 
these rows 13 were kept, which produced in 1937 small plots of 4 rows of 5 m. The 
progeny test resulted in the keeping of 4 plots. In 1938 the number was reduced to 2 
and in 1939 the increase was founded on only one line. This line produced 385 kg of 
breeder seed in 1940 which was sent to the increase farm to be increased to foundation 
seed in 1941 and to registered (“original”) seed in 1942. Winter killing of young lines, 
which occurred at Wageningen, made it necessary a few years later to fall back on the 
same foundation stock. 

Line 62 of 1936 became the basis for the building up of Vindicat released to the 
farmers from 1942 onwards as original Vindicat winter barley. Though immediately 
after the winter killing new lines were selected, this material was lost during the evacua- 
tion of Wageningen in 1944/45. 

After the liberation line selection was resumed. The breeder seed was made up from 
a few typical 3rd year’s lines. In 1949 the number of lines used amounted to 6 and the 
following years 14, 8 and 13 respectively, while at present 7 lines are combined to pro- 
duce the breeder seed. 

Vindicat winter barley is a variety originating by selection from a local race, and 
may be called a quiet” variety because it shows little tendency to deteriorate. How- 
ever, varieties obtained by hybridization may be expected to be more variable at an 


initial stage, and the method of maintaining them has to be adapted to this circum- 
stance. 


The breeder P. J. HuLKEMA, Mensingeweer (Gr) was so kind as to communicate to 
me a few data concerning the maintenance of the oat variety „Marne”. This variety 
originated in 1930 from the cross Echo x Eagle and was released in 1946. Marne oats 
has rapidly spread in the Netherlands; in 1951 it occupied more than 78000 ha, or 
about 51 % of the total area covered with oats in the Netherlands. Almost every year 
about 100 of the best heads are taken from a plot of breeder seed that has developed 
under normal circumstances. They are threshed separately and some 50 are selected to 
be planted on separate plots of 4 to 5 rows, 25 cm apart, with a distance of 7.5 cm. Of 
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these 50 first year’s rows approximately one half is retained and harvested separately 
and of these about 15 are selected for multiplication. The plots with the second year's 
lines are from 20 to 25 m?. Of these about 10 are selected for yield determination, and 
on an average 8 of these second year’s lines are bulked together to be increased on a 
field of 1.25 to 1.50 ha. The harvest may amount to 5000 to 6000 kg seed. When all is 
utilized 40 to 50 ha of breeder seed are grown. Evaluating the yield of cleaned seed per 
ha at 3500 kg we arrive at 140000 to 175000 kg to produce in the first place foundation 
seed while the rest is sealed as original (registered). A small part remains as reserve (in 
case of eventual crop failure). 

In a variety such as Express developed by the same breeder, but which is not widely 
grown and of which consequently only little breeder seed is needed, as a rule only one 
of the best lines is increased to breeder seed. 


Dr J. C. DorsT brought to my notice that in maintaining the flax variety Concurrent 
intentionally a great number of lines are mixed, as the fiber content of flax is much 
more difficult to determine than e.g. yield in wheat, barley and oats. A line with a low 
fiber percentage, selected because of its favorable agricultural characters, would cause 
the valuable feature (high fiber content) to be lost. For that reason a random sample is 
taken of which many typical lines are mixed afterwards. 


Breeder seed preserves most nearly the specific genetic identity and purity of the 
variety. 

From the literature of some countries (12) one gets the impression that maintaining a 
variety is nothing more than a check upon the purity and that yield comparisons are 
not necessary. However, if one desires to practise an adequate maintenance care has to 
be expended on comparative yield trials. Not only varietal purity is sought after but also 
the elimination of less productive lines. This is illustrated by a Report of the Seed Pro- 
pagation Division of the Department of Agriculture at Dublin (1) where it is mentioned 
that each year twenty-five small pure lines are maintained of Spratt-Archer spring 
barley, the 3rd year’s lines and the foundation stock are compared each year for yield 
and malting quality. 

For a historical study of plant improvement in the Netherlands it would be of inte- 
rest if a few breeders who have developed widely grown varieties would commit to 
writing their method of maintenance and the experiences gained with this work. 


2. Maintenance of varieties of recent hybrid origin 

GOULDEN (5) states that „it is normally impossible in the plant breeding program to 
carry on the process of selection from hybrid populations long enough to ensure that 
new varieties produced will be 100 percent pure’’. With varieties obtained by hybridi- 
zation he considers that the best thing to do is to bring the variety to 98 % purity and 
to perform further purification if the merits of the variety are such as to warrant this 
expenditure of energy. Only after re-selection, practised for a period of 10 to 15 years, 
will the new variety satisfy the purity requirements. From case to case this period may 
vary, but as a rule the older the variety, the purer it is, provided the maintenance Is 


properly done. 
_No doubt the breeders will use a great number of lines during the first few years, 
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compare them with each other and use a good number of them to produce breeder 
seed, and try by means of individual plant selection within the lines to obtain practi- 
cally uniform material. 


3. Improvement during maintenance 

In the back of the mind of the breeder is always the idea of a possible improvement 
of the variety during its maintenance. He thinks not only in terms of varietal purity, 
but also in terms of yield and quality, the ultimate aim of the producers of commercial 
grain. This is illustrated by Regent wheat in Manitoba which was greatly improved by 
selection performed after it had been first released to the farmers (GOULDEN, 5). 

From what has gone before it is clear that maintenance ín some cases is not only a 
mere multiplication with preservation of the genetical constitution, but that the value 
of the stock may be enhanced or lowered. Consequently comparative yield trials are of 
the utmost importance. 


4. The breeder should be the maintainer 

Until fairly recently, in many countries, the maintenance of sexually propagated 
plants was also in the hands of third parties, and in some countries this is still the case. 
Especially with new varieties this may lead to undesirable consequences. In Canada 
the Plant Breeders’ Committee drafted in 1927/28 new definitions for the various 
classes of seed. Breeder seed was defined as seed that could be produced only by the 
original breeder or his legal successors. 

FRASER (3) pointed to the significance of this definition to the varietal picture. In- 
stead of several seed growers producing each their type of breeder seed only one pro- 
ducer, and instead of several types only one. 

The maintenance of a variety of sexually propagated plants is the natural task of the 
breeder. 

Às far as 1 know the breeder is free in all countries to take the maintenance in his 
own hands even if he desires to use mere mass selection. The quality of the increase will 
show whether the breeder has adequately maintained his variety. The originator him- 
self is responsible for the growing of breeder seed. 

In various countries the clonal selection of vegetatively propagated crop plants (e.g. 
potatoes) is done by third parties but this subject falls outside the scope of our article. 


5. The choice of the initial material 


Some breeders select the new initial material from the 2nd or 3rd year’s lines, other 
from breeder seed or foundation stock. In some cases seed samples are individually 
spaced to allow the selection of promising plants. Moreover, by this method more seed 
per plant is harvested, so that a speedier multiplication becomes possible. 

If, on the contrary, no attempt is made to improve the stock, but if a strict mainten- 
ance of the material is aimed at, it is necessary to take a random sample. HARRINGTON 
(9) has pointed out that „to take only a few plants or to select plants is to change the 


variety, perhaps unknowingly, for the worse”. Only a judiciously taken random sample 
will assure the preservation of the identity. 
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6. Isolation of the material 


In various countries the material destined to maintain the variety is surrounded bya 
different kind of erop of comparable height (HARRINGTON, 9). In the Netherlands the 
lines are usually surrounded by plots sown to the same variety (breeder seed or foun- 
dation seed). 

The breeder will, in many cases, have developed more than one variety, or he will 
have started growing breeder seed of several new varieties submitted for approval. It 
may not be possible to practise spatial isolation, so that the breeder has to establish a 
protective strip of other crops. At the Institute of Agricultural Plant Breeding e.g. 
Vindicat barley and two new winter barley varieties are separated by strips of winter 
wheat of 6 m width. Maintenance plots of various winter wheats are often separated 
by strips of oats. 


7. Maintenance at two places 

Since adverse conditions may present themselves it is desirable, for the sake of se- 
curity, to split the 3rd year’s lines and to grow them at separate places. If at one place 
winter killing, drought, inundations or other catastrophes have occurred chances are 
that the continuity has not been interrupted at the other place. Moreover, the proce- 
dure will permit a better comparison of the yielding capacity of the lines. 


6. Removing discarded lines (off-types) 

In Juliana wheat we once cut the aberrant lines before flowering to prevent spon- 
taneous crossing with these untypical plants. HARRINGTON (9) has pointed out that any 
row differing from the typical ones should be destroyed. If only one plant of a row is 
untypical that individual plant should be rogued; it may be a mechanical admixture or 
an accidental cross. Of course it is always safer to discard the whole row. 


9. Maintaining the lines 

One many start each year from single plants, maintain lines or re-use the breeder 
seed as such. In the mode of operation recommended in Canada (GOULDEN, 5) each 
year part of every typical line is used for the maintenance, part as reserve and of the 
rest a certain quantity (equal for each line) is mixed to become the initial material for 
the breeder seed. 


10. Mixing somewhat divergent lines 

Dr L. BROEKEMA applied the method of mixing slightly different lines to lend a grea- 
ter adaptability to the variety. At present in various countries some breeders pursue 
the same course. This makes maintenance an exceedingly delicate affair and to prevent 
undesirable shifts it is even more necessary carefully to build up the breeder seed each 
year. 


11. Maintenance of widely grown varieties 
For extensively grown varieties it will be necessary to bulk each year a larger number 
of typical lines, or to introduce an extra multiplication. 
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12. The pursuit of uniformity in methods of maintenance. 
In Canada the methods of producing breeder seed have been reviewed and a uniform 
procedure has been adopted. 


13. Keeping the breeder seed pure 

In various countries it is not the practice to leave rows unsown to provide a path 
facilitating selection work. GOULDEN (4) recommended in growing breeder seed to sow 
double rows with blank spaces between them of at least 45 cm making careful roguing 
possible. Off-types and admixtures are rogued, while diseases (bunt, loose smut, etc.) 
are also kept under control. 


3. MAINTENANCE OF LOCAL VARIETIES 

The local varieties („land races”) often owe their significance to special features that 
adapt them as populations to the environment. Maintenance should be performed in 
the native region without special selection and preferably by appliying the same cultu- 
ral methods that were always used. 


4. MAINTENANCE OF PARENTAL STOCKS 

Many plant-breeding stations or private breeding establishments need collections of 
parents to draw from for crossing purposes. Such living collections of self-fertilized 
plants often are very extensive and an adequate method of maintenance has to be 
developed, adapted to the large numbers. 

At Wageningen it used to be the custom to grow two rows of each parent and to 
harvest one of them. After examination 10 ears were selected of which 2 were intended 
for maintenance. The other 8 ears were kept in reserve until the next harvest, to- 
gether with the rest of the harvested row. 

Here, consequently, individual selection was applied. At present a few ears are 
selected, the seed of which is mixed. 

GOULDEN (7) reported that at Ottawa the genetic stock nursery plot consists of rows 
approximately 8 ft. long containing 100 seeds. This parental material alternates with 
rows of other crops to reduce the chances of undesirable crossing. Of the harvest 100 
seeds are used for next year’s propagation and the rest provide a reserve. This method 
consequently is based on mass selection. 

Now that there exist methods to keep the seed during a few years without appreciable 
loss of germination capacity, new possibilities are opened. Space and labor can be 
saved. The dangers of contamination by spontaneous crossing and by admixture are 
also considerably reduced. 


5. SAMENVATTING 
Instandhouding van rassen van zelfbevruchters 


In de handboeken over plantenveredeling vindt men weinig over de instandhouding 
der rassen. Men zou daaruit de indruk kunnen krijgen, dat de instandhouding der 
rassen het noemen niet waard is of niet behoort tot de plantenveredeling. Bij de in- 
standhouding worden kwekersmethoden toegepast, terwijl dit geschiedt op het kweek- 
bedrijf. Instandhouding van door zaad vermeerderde gewassen is kwekersarbeid, ze is 
het verlengstuk van het scheppen van een ras. 
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Wanneer een ras aan zichzelf wordt overgelaten, treedt ontaarding op. Hiervoor zijn 
verschillende oorzaken te noemen. Eensdeels kunnen deze liggen op genetisch gebied 
(bastaardnatuur van jonge rassen, spontane kruisbestuiving met andere rassen, muta- 
tie, optreden van nieuwe physio’s van schimmels, etc.), anderdeels zijn het mechanische 
oorzaken (vermenging met andere rassen of andere gewassen, etc.). 

In de strijd tegen de ontaarding der rassen dienen verschillende methoden toegepast 
te worden, o.a. het voorkómen van vermenging, voorzorgsmaatregelen in verband met 
ziektebestrijding, vermijding van naamsverwisseling, opzuiveren, instandhouding van 
het ras. 

Aan de hand van enige voorbeelden wordt het opbouwen van het ras toegelicht. 
Door stamselectie worden typische lijnen verkregen; vermeerdering van één lijn of een 
lijnenmengsel levert het kwekerszaad (breeder seed); eenmalige vermeerdering hiervan 
levert het elitezaad (foundation seed) en dit het originele zaad (registered seed), dat in 
het verkeer komt. 

Verschillende problemen bij de instandhouding van zelf bevruchters passeerden de 
revue, o.a. instandhouding van jonge rassen, verbetering van het ras tijdens de instand- 
houding, het uitgangsmateriaal voor de instandhouding, isolatie der lijnen, instand- 
houding der lijnen, enz. 

De instandhouding van landrassen dient te geschieden in het oorspronkelijke gebied 
zonder speciale selectie en bij voorkeur onder dezelfde omstandigheden van cultuur als 
vanouds gebruikelijk waren. 

Bij het instandhouden van geniteurs wordt dikwijls massaselectie toegepast door af- 
wijkende planten te verwijderen of door een aantal typische planten te oogsten. 
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SOME CHROMOSOME NUMBERS IN TROPICAL 
LEGUMINOUS PLANTS 


J. A. FRAHM-LELIVELD 
Laboratory of Tropical Agriculture, Wageningen, Netherlands 
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In the course of some experiments on the germination of tropical leguminous seeds 
there was an opportunity to collect the root tips for the purpose of counting the num- 


ber of chromosomes. 


Here follow the chromosome numbers in some tropical leguminous plants which 
are in use either as food and/or forage plants or as cover crops. 

As far as known, part of the data did not yet appear in literature. Some of them have 
relation to races of known origin and one is a correction to the statement in DAR- 


LINGTON & JANAKI AMMAL, Chromosome Atlas. 


Fam. Papilionaceae 
TRIBUS : GALEGEAE 
Sesbanramspunctata DCR 


sericea DCR 

Indigofera arrecta Hocust. ...... 
hendecaphylla Jacq. 

hirsuta L. (—= Anileira hirsuta 

IA) eN En 


sumatrana GAERTN. E 
Cyamopsis psoralioides DC. ...... 
TephfosiamcandidaDGen ne 
noctiflora Borren 
VESTE NOG waken an 
VilJOSGRERS ER 
Mundulea suberosa BENTH. ...... 


TRIBUS ; HEDYSAREAE 


Desmodium leiocarpum G. DON. . ... 
Arachis hypogaea L. var. Schwarz 21 .. 


TRIBUS : PHASEOLEAE 
Mucuna pruriens DC. 


„‚preta” (— Stizolobium aterri- 
mum Pre. Er TRAC.) 


„tasteira’’ 


Kee 
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2n 


2 


22 


22 


Origin 


Balai Besar Penjilidikan Pertanian, 
Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 


Secgäo de Introducäo de Plantas, 
Departamento da Produgäo Vege- 
tal, Campinas, Säo Paulo, Brasil 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 

BBPP, Bogor, Indonesia 


BBPP, Bogor, Indonesia 
BBPP, Bogor, Indonesia 


(feiiäo mucuna preta) Seccäo de In- 
troducäo de Plantas, Campinas, 
Brasil 


Secgäo de Introdugäo de Plantas, 
Campinas, Brasil 

Secräo de Introducäo de Plantas, 
Campinas, Brasil 
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2n | Origin 
Fam. Papilionaceae (continued ) | | 
TRIBUS: PHASEOLEAE (continued) | | 
Calopogonium mucunoides Desv. .… .… | 36 | BBPP, Bogor, Indonesia 
Phaseolus calcaratus Roxs. | 
STOK DON MEN TEE at 22 BBPP, Bogor, Indonesia 
Stbk no. 11 rende Bred 92 |_BBPP, Bogor, Indonesia 
Stb nom Zit Met: maas | 2) BBPP, Bogor, Indonesia 
Stbk no. 51 Sp: | 22 ‚_BBPP, Bogor, Indonesia 
Phaseolus radiatus L. var. | 
HON 6/2 ne 22 BBPP, Bogor, Indonesia 
var. no. 57 22 BBPP, Bogor, Indonesia 
Voandzeia subterranea THOUARS 22 BBPP, Bogor, Indonesia 
Clitoria ternatea (L) BAKER 16 BBPP, Bogor, Indonesia 
Centrosema pubescens BENTH. ..... | 20 ‚__BBPP, Bogor, Indonesia 
Dolichos lablab L. wb ora nd ed 22 BBPP, Bogor, Indonesia 
Pueraria javanica BENTH. (= P. phaseoloi- | | 
des BENTH.) . . | 24 ‚__BBPP, Bogor, Indonesia 
Cajanus indicus SPRENG. 21) (Guandú, Brasil) Secgäo de Introdu- 
| | câo de Plantas, Campinas, Brasil 
NARE eenn Eeten ll 22 ‚__BBPP, Bogor, Indonesia 
Eriosema psoralioides DON. (= E. cajanoi- | 
BER RROOE BIJN KN te En 22 ‚_ BBPP, Bogor, Indonesia 
Fam. Caesalpiniaceae 
GASSTEEMSULOR rare Been ve weren ame een ee | 28 BBPP, Bogor, Indonesia 
Fam. Mimosaceae 
Nepthria plena BENIHsr. ……- ste 72 BBPP, Bogor, Indonesia 
Mimosa imnvisa MARE. roes elven a ber ag he 24 BBPP, Bogor, Indonesia 
Mimosa invisa MART. thornless . ... 24 Mr A. S. Borr, Nieuw Gebangan 
Estate, Central Java 


According to BurkKirr’s Dictionary of the Economic Products of the Malay 
Peninsula, Tephrosia noctiflora Boser should be synonymous with 7. hookeriana var. 
amoena PRAIN. In DARLINGTON'’s Atlas the only report on the genus Tephrosia is 
that of KAWAKAMI 1930, giving 32 as the diploid number for Tephrosia hookeriana. 
As the diploid number for four species could be determined as being 22, evidently, 
the statement in DARLINGTON results from a printing error. 

For Cassia hirsuta L., SAMPATH & RAMANATHAN, 1949, state 56 chromosomes as 
the diploid number. Our root tip counts in several metaphase plates in a number of 
roots revealed 2n — 28 as the number for this Cassia species. However, the cortical 
layer immediately on the outside of the endodermis consists of syndiploid cells which, 
at least in the roots studied, were in active division. Here, frequently, 56 chromosomes 
could be counted in the metaphase plates. 


SAMENVATTING 


In de loop van een aantal kiemproeven met zaden van voedsel-, voeder- en grond- 
bedekkersgewassen, alle tropische Leguminosen, was er tevens gelegenheid worteltop- 
onderzoek te doen, teneinde het aantal chromosomen te bepalen. 
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Enkele opgaven zijn, voor zover bekend, nieuw; voor een aantal andere betreft de 
opgave een ras van bekende herkomst. Tevens bevat de lijst twee verbeteringen van 


bestaande literatuuropgaven. 
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STUDIES ON STERILITY IN POTATO 
IV. GENETICS OF INCOMPATIBILITY IN SOLANUM ARACC-PAPA 


PUSHKARNATH 
Potato Breeding Station, Simla 
Received 17 Sept. 1952 


Intheir previous publications PALand PUSHKARNATH (2) and PUSHKARNATH(3,4) have 
shown that the expression of self-and cross-incompatibility in several species of diploid 
solanums (SS. caldasii, S. chacoense, S. subtilius and S. jujuyense) is controlled by an 
incompatibility gene possessing a number of alleles. All the above species belong to the 
series Commersoniana of the genus Solanum. S. aracc-papa, a diploid species belonging 
to the series Tuberosa, behaved in crossing tests in an unusual manner but with striking 
regularity. It crosses with the diploids of the series Commersoniana only when used 
as male and this character was found to be transmitted to the progeny. In this paper 
genetic behaviour of incompatibility in S. aracc-papa is given. 


1. MATERIAL 


The material for the study comprised mainly two species, S. subtilius and S. aracc- 
papa. 

S. subtilius: Only one clone (C.P.C. 1458) of this species, originally obtained from 
Russia in 1935, was available. 

S. aracc-papa: Originally received as a tuber from Russia. It had been growing at 
the plots of the Potato Breeding Station, Simla, from 1935 to 1944. During the first 
few years it produced a fairly moderate crop of deep blue-purple flowers. Being in- 
fected with Virus “Y’ it rapidly deteriorated and ultimately got extinct. The virus 
produced pronounced veinal necrosis accompanied by severe leaf-drop-streak, with 
the result that the leaves dropped off even at an early stage. The main characters by 
which S. aracc-papa could be distinguished are given below: 


Flowers: Flowering moderate, (in severely virus-infected plants flowering is extremely poor), 
flowers deep blue-purple, persistant. 

Infloresence: Infloresence stalk long, stiff, purple-splashed and hairy; pedicel articulation distinct. 

Calyx: Small, about 6 mm long, broadly funnel shapped, purple and hairy; lobes ovate, suddenly 
tapering to an acuminate apex. 

Corolla: Rotate, wings well-developed, highly folded, lobes entire, broadly triangular. 

Androecium: Anthers regular, about 6 mm long, 2 mm broad and 1.5 mm thick, orange-yellow; 
dehiscence regular and complete; pollen chambers large, well-developed; pollen abundant with 98 per 
cent normal grains, size 22.32 + 0.5 u within a range of 20.7 to 28.0 u. 

Gynaeceum: Style straight, about 10 mm long, projecting about 4.5 mm beyond the anther cone; 
stigma round with no apical notch, stigmatic papillae pigmented purple. 


2. EXPERIMENTAL RESULTS 


S. aracc-papa has been crossed both as male and as female with a number of species 
belonging to different chromosome groups. The results obtained are given in table 1. 
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TABLE 1. RESULTS OF CROSSABILITY. TESTS OF S. ARACC-PAPA WITH OTHER SPECIES OF SOLANUM 


Direct cross Reciprocal cross 
Number of Number of 
Chromo- = 
some Cross combination E = en E 
group 58 | 8 88 52 & 88 
| 
Hexaploid S. aracc-papa x S. demissum 12 0 0.0 — — — 
On) 
Tetraploid 1 5 S. andigenum 27 0 0.0 41 14 34.1 
(2n —= 48) 
he B, S. ajuscoense … . 17 0 0.0 30 Ot 0.0 
iS % S. antipoviczii. . 35 0 | 00 20 0 0.0 
pe 4 Sfendlerisnn SY (0) 0.0 28 0 0.0 
5, 5 S. leptostigma 24 0 0.0 — = — 
W S. tuberosum … 40 0 0.0 49 0 0.0 
Diploid 2e 53 SHANE 28 0 0.0 8 0 0.0 
(2n="24) 
5 ee S. polyadenium . 60 0 0.0 18 0 0.0 
se 5 S.caldasü .-. 18 OT 00 34 30 88.2 
de jd S. chacoense … . 32 0 0.0 19 18 95.8 
Se ee S. subtilius ... 15 0 0.0 14 12 85.7 
n 5 Sphibrejusn 54 (0) 0.0 — — — 
A EN EUS oe - — — 9 Me) 55.6 


1 Two small berries were observed but these had no seed. 


S. aracc-papa, it will be seen, never sets berries when used as female parent. On the 
other hand, when used as male it sets berries, containing viable seed, with some of the 
diploids. It is cross-compatible with S. caldasii, S. chacoense, S. subtilius (all belonging 
to series Commersoniana) and S. rybinii of the series Tuberosa to which S. aracc-papa 
also belongs. 

By itself when self-pollinated it has never been seen to set berries and is one of the 
highly self-incompatible species. Thus, in various attempts, over 100 flowers were 
self-pollinated and in no case did a single berry develop. 

With a view to determine the genetical basis which controls the behaviour of self- 


and cross-incompatibility in this species a detailed study was made of a cross S. sub- 
tilius X S. aracc-papa. 


A. Crossability of S. aracc-papa with different combinations of “S° allele 

S. subtilius as shown in the previous study (PUSHKARNATH, 3) possessed S* S3 pair 
of alleles. Both these alleles in all the tests made previously, behaved with exceeding 
regularity as is expected on the simple oppositional factor hypothesis. The genetic 
constitution of S. aracc-papa is unknown but the fact that it is hi ghly eross-compatible, 
at least when used as male parent, with several diploids indicates that S. aracc-papa 
possesses a pair of incompatibility factors belonging to the ‘S° allelic series. This con- 
clusion is further borne out by the fact that S. aracc-papa behaved with striking 
regularity with eight different combinations of ‘S° series involving SL, S2, S3, S4 and 
SS alleles. Table 2 below will show that S. aracc-papa was compatible with all factorial 
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combinations when used as male and incompatible when used as female. The setting 
percentage in compatible crosses was invariably very high often almost 100 per cent. 


TABLE 2. CROSSABILITY OF S. ARACC-PAPA WITH DIFFERENT COMBINATIONS OF °S’ ALLELES 


Genetic | As male As female 
S. No. vien |_ flowers berries | percent | flowers berries | percent 
Ee crossed set setting crossed set setting 
k StSt Dodt E 100.0 9 0 0.0 
2: S1S? 14 12 85.7 15 0 0.0 
5) S! St | 13 13 100.0 ĳ 0 0.0 
dee Ss: Ss |_ 16 ER le R750 8 0 0.0 
al Shen RO 15 75.0 14 0 0.0 
Ber. ss STe tE ee KN 10 0 0.0 
De heh 9 9 100.0 dl 0 0.0 
8. St S5 6 6 |__100.0 12 0 0.0 


On the assumption of the simple oppositional factor hypothesis both the direct and 
the reciprocal crosses should normally give identical reactions except under conditions 
when one of the parents is homozygous for sterility allelomorphs. The expected 
behaviour of crosses under such situation would be as follows: 

QSXSX x J SXSY: Compatibility expected with pollen tubes carrying “S*’ allele. 
PSXSY x J SX SX: Incompatibility expected as all the pollen tubes carry ‘S* allele. 

In the above scheme, compatibility can be expected when a homozygous pair of 
alleles is carried by the female parent in the cross. The behaviour of S. aracc-papa is, 
however, quite unusual. It gives a compatible reaction when used as male but not as 
female. 

To study this interesting situation an F, family C-68 of 1940 consisting of a cross S. 
subtilius X S. aracc-papa was raised and the progeny studied. 


B. Self-and cross-incompatibility within F, family C-68 of 1940 — S. subtilius X S. 
aracc-papa 
The F, of this cross consisted of 20 plants. All the 20 plants had well-developed 
anthers and possessed medium to abundant quantity of pollen. On selfing none of the 
20 plants set berries thereby showing that all the 20 plants were self-incompatible. 
The cross-compatibility was investigated with ten plants which were crossed between 
themselves and with the two parental species. The results of these crossing tests are 
given in table 3. 
_From a study of table 3 the following points of interest emerge: 
(a) All F, plants are self-incompatible. 
(b) All the F, plants are cross-incompatible between themselves both when used as 
male and when used as female. 
(c) S. aracc-papa, the male parent, is incompatible with all the F, plants both as 


male and as female. 
(d) All the F, plants were compatible with S. subtilius when used as male and incom- 


patible when used as female. 
All the F, plants thus behaved in a manner similar to $. aracc-papa. 
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TABLE 3. SELF- AND CROSS-INCOMPATIBILITY WITHIN THE F, FAMILY C-68 OF 1940 


L. Numerator = No. of flowers crossed 
2. Figures marked * are results of self-pollinations 


Denominator — No. of berries set 


1 


Male | | = 

| | SE Ln) 

ed | | Dans Ee 

| | Soles 

\S | A SIS Res 

DS | EN ES) 

=à sia Ss raden 

Female Ed Aer kT 

y Sm ee Ee je 

È zen dq | 

= ke OA Be U Öraitet EMA 7 5 EE 10 
An ON A EO EN ON le LD 
zel ál ela keolkasl sl 2e 

B ORR KK EN NE 
je gs At Beate ek ede 5 ad” aten 
ki Oa 0 Oad 0 0 | 0 0 0 0 0 o | 0 
he 8 8 En OE oe LE 5 7 A nd 
ei 6 | ok oro Ok Oe OA DG 

| | | | | 

= B RN ie B ae get CE lt We EN 3 SANNE 
ei OOk 0 e0 he Or | ui Gate 
_ 3 dites gE 10) Botje deed ole Ae EE 
Tr OO DO Gt Gp WOT 
— ierk: NE EN EE PEN ee 4 41 5 7 
Et lire ON KA PE KO OE ON CHEN CO KT 
— a 2 10 ge 4 2 gek SAE 10 
A 0 0 o- kB al0 0 0 0 O0 
IE BABE 2 KN ENT 
F. oo Doe) Ore 
ee. Ne 6 PA LER sy 3* 4 | 10 
en 0 0 0 | 0 ON EK 0 0 0 0 0 
S aracepapá ti valt ee 8 on HA bear LE 
(male A 0 0 0 0 0 0 0 0 0 0 | 0 0 
ISSSHOLI US vn 5 8 8 6 10 9 14 de 5 8 14 
(female parent) & 1 2 5 5 8 4 3 3 REN 


C. Behaviour of back-cross families E-23 of 1941 and E-25 of 1941 
Records of the back-crosses of the following families are available: 


(1) Family E-23 of 1941 — S. subtilius x (S. subtilius x S. aracc-papa F,-4). 
(2) Family E-25 of 1941 — S. subtilius x (S. subtilius x S. aracc-papa F,-13). 


In the plants raised from both these families the amount and the quality of pollen in 
the anthers was observed to be very variable and a varying, though low, degree of 
pollen sterility was also observed. Nevertheless, all the individuals of both the families 
were crossed with the male and the female parents. The results of these tests are 


given below: 


(1) Family E-23 of 1941 — Results of crossing tests: 


In this family 32 plants were available. They were crossed individually with pollen 
secured from $. aracc-papa and S. subtilius. The results are presented in table 4. 
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TABLE 4. RESULTS OF BACK-CROSSING OF FAMILY E-23 OF 1941 wirH S. ARACC-PAPA AND S. SUBTILIUS 


With S. subtilius With S. aracc-papa 
Plant jk : en = en Ze Group * 
No. flowers berries | per cent flowers berries per cent 
crossed set | setting crossed set setting 
1 le ee 4 s 6 7 8 
| | | | 
k 8 6 75.0 3 5) \__100.0 JN 
2. 3 0 0.0 6 0 0.0 B 
33 3 0 0.0 4 0 0.0 B 
4e | A 0 0.0 7 0 0.0 B 
zE 5 0 0.0 6 0 OO B 
6. 7 0 0.0 5 0 0.0 | B 
7. - 0 0.0 7 7 100.0 ® 
oi 9 s En ET 4 66.6 A 
g. 4 0 0.0 1 4 Sail C 
10. 5 0 0.0 l 0 0.0 B 
1. 6 0 0.0 3 0 0.0 | B 
12: 5 0 0.0 6 5) 83.3 & 
13: 6 3 50.0 2 2 100.0 A 
14. 5 + 80.0 | 4 4 100.0 VAN 
E57 — - 100.0 5 5) 100.0 A 
Ld 6 3 50.0 2 2 100.0 A 
175 | 11 10 90.9 2 2 100.0 JN 
18. 7 0 | 0.0 6 0 0.0 B 
19. | 10 0 | OON 4 0 0.0 B 
20. | 8 8 100.0 | 3 2 66.6 A 
21. 14 0 00 | 5 0 0.0 B 
20 6 0 0.0 Ri 0 0.0 B 
3 5 5 100.0 2 2 100.0 A 
24. 7 7 100.0 5 5 100.0 eN 
BEE 2 0 0.0 9 0 0.0 B 
26. 12 0 0.0 4 0 0.0 B 
21 | 9 6 | 66.6 8 5 62.5 eN 
28. 7 4 | Sl 8 4 50.0 A 
29. 3 3 100.0 5 5 100.0 A 
30. 2} 0 0.0 6 4 66.6 @ 
BĲ 2 | 2 100.0 6 6 100.0 A 
32, 4 1 25.0 4 4 100.0 JN 


* This designates the class to which F‚-plant belongs on the basis of crossability tests. 


On the basis of compatibility relationship three groups (designated as A, B and C 
in column 8 of the table 4) of plants could be distinguished: 


Group A: Cross-compatible with both the parents. Included in this group are plant 
Nos 1, 8,13, 14, 15, 16, 17, 20, 23, 24, 27, 28, 29, 31 and 32. 


Totalen Braker haai 15 plans 


Group B: Cross-incompatible with both the parents. Included in this group are plant 
Nos 2e 3deonór 01 ls 18719, 21,22, 25 and. 26: 


Tol on tels plants 
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Group C: Cross-incompatible with S. subtilius but compatible with S. aracc-papa. 
Included in this group are plant Nos 7, 9, 12 and 30. 
Total. nn we vereer 


(2) Family E-25 of 1941 —- Results of crossing tests: 
The behaviour of this family was similar to family E-23 of 1941. There were 28 plants 


available in this family and the results of tests are given in table 5. 


TABLE 5. RESULTS OF BACK-CROSSING OF FAMILY E-25 OF 1941 WITH S. ARACC-PAPA AND S. SUBTILIUS 


With female parent S. subtilius | With male parent S. aracc-papa 
Plant Group 
No. flowers berries per cent flowers | berries per cent 
crossed set setting crossed set setting 
2 3 4 NR 8 
| Í | Hi 

1 | 4 | 0) 0.0 6 0 0.0 | B 
REN 6 | 0 0.0 6 5 83.3 C 
Ne) 5 | 0 0.0 3 2 66.6 G 
4. 2 1 50.0 1 1 100.0 A 
ze 6 0 0.0 8 | 0 0.0 B 
6. 6 0 0.0 5 | 0 0.0 B 
7 9 0 0.0 d 5) 714 G 
8. 6 0 0.0 10 0 0.0 B 
ge 9 0 0.0 0 0 0.0 B 
10. 10 10 100.0 7 4 Sal A 
Ie 6 0 0.0 4 0 0.0 B 
12% 6 0 0.0 3 3 100.0 ‚E 

13. 5) 0 0.0 2 0 | 0.0 EO 
14. 2 0 0.0 2 0 | 0.0 B 
5 3 3 100.0 6 6 100.0 A 
16. 6 0 0.0 4 0 0.0 B 
if / 6 85.7 3 3 100.0 A 
18. 4 0 0.0 fi 0 0.0 B 
19, 2 0 0.0 2 0 0.0 B 
20. 7 4 Sel 2 1 50.0 A 
21 5 0 0.0 5 0 0.0 B 
22% 4 4 100.0 5 5 100.0 A 
23; 8 0 0.0 4 0 0.0 B 
24. 5 4 80.0 3 3 100.0 eN 
25. 7 5 714 4 4 100.0 A 
26. 6 0 0.0 5 0 0.0 B 
27. 6 0 0.0 4 0 0.0 B 
28. 3 0 0.0 5) 0 0.0 B 


In this family again the three classes of plants were recovered (A, B and C) in the 
following proportion: 


Group A: Cross-compatible with both the parents. Included in this classes were 
plant Nos 4, 10, 15, 17, 20, 22, 24 and 25. 

FORA s0 oant et EE EER 

Group B: Cross-incompatible with both the parents. Included in this group were 

plant Nos 1, 5, 6, 8, 9, 11, 13, 14, 16, 18, 19, 21, 23, 26, 27 and 28. 

VEREEN or eeh eee 16 plants 
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Group C: Cross-incompatible with S. subtilius but cross-compatible with S. aracc- 
papa. Included in this group are plant Nos 2, 3, 7 and 12. 
ATA ee 0 een 4 plänts 


A summary of the results obtained is given in table 6. 


TABLE 6. SUMMARY OF THE RESULTS OF CROSSING TESTS WITH FAMILIES E-23 AND E-25 OF 1941 


gt Number of plants i 
Crossability red rob ratn Total 


Group No. | Family E-23 | Family E-25 
of 1941 of 1941 


Compatible with both male and female 


DEENSE JN 15 8 23 
Incompatible with both male and female 
DEALS B a OR rk Te B 13 16 29 
Compatible with male but incompatible 
wittemale parents mend | & 4 4 8 
EOCEEN Pen reed ee Pra te | 32 28 60 


3. GENETIC NATURE OF INCOMPATIBILITY IN S. ARACC-PAPA 


Before the genetics of incompatibility in S. aracc-papa is discussed it is necessary 
to consider whether the failure to set seed is due to the ovary being non-functional. 
S. aracc-papa functions only as a male and this character is transmitted to the pro- 
geny indicating that it is a genetic character. Further, morphological and microsco- 
pical examinations showed that there was apparently no abnormality which could in 
any way interfere with the normal function of the ovary. 

The results set forth in the text can be explained if we assume the additional factor 
‘R’ in S. aracc-papa, which when present in the female, prevents fertilization with 
pollen carrying ‘S’ alleles. On this assumption the genetic constitution of the parents 
can be designated as follows: 

S. aracc-papa: S? SSR, R, 
S. subtilius: SLSr, 1; 


The R, factor when present in the female parent would either in homozygous or 
heterozygous condition prevent fertilization of pollen tubes carrying ‘S’ alleles. The 
erossability results obtained for the cross of the F, could be explained as follows: 


S2SB RR, (S. aracc-papa) x SIS? rr, (S. subtilius) 


Incompatible 
EDEN 
Compatible 
EE 


The four expected genotypic classes from the cross SIS rr, (S. subtilius) x 
S2S13 R‚ R, (S. aracc-papa) would be: 
HSSR DTE VESUSER tj 
25 SESERiT, 4-5SERi Tt, 
aj 
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Factor R, is present in a heterozygous condition in all the F, individuals with the 
result that: — 
(a) All the F, individuals are expected to be self-incompatible. 
(b) None of the F, plants are expected to be cross-compatible between themselves. 
(c) S. aracc-papa, the male parent is expected to be cross-incompatible will all the 
F, plants both when used as male and when used as female. 
(d) All F‚ plants will be compatible with S. subtilius when used as male and incom- 
patible when used as female as indicated below: 


F, plants 

SES SRE a 

SS R‚ ks | Incompatible | S. subtilius 
IES Compatible SE 
SSR gj 


This is exactly what has been observed in the experimental results indicated in 
table 3. é 

On the basis of the above, eight equal genotypic combinations are expected in the 
back-cross of any F, plants with S. subtilius. The expected combinations in a cross 
involving, say SÌS3r, r‚ x S? SBR, r‚ combination of factors would be: 


Compatibility reaction 
Cross Expected when used as male with Group 
genotypes 

S. subtilius S. aracc-papa 

SEE Tai, SSR 
SESER AT — | — B 
SSR f — — B 
SES Rr, — — B 
SAS SAE SSR TT — | — B 

X 

SSR rr SS tT — SE € 
B TA in | sE A 
Sn + | + A 
DO, Tj mt ae A 


From the above table it may be seen that: 


L. S. subtilius should be cross-compatible with every three individuals and incom- 


patible with five out of eight plants tested. The observed and the expected ratios for 
families E-23 of 1941 and E-25 of 1941 are: 


Observed Expected Deviation 
EN A 


Compatible. . . 23 22:5 + 0.5 
Incompatible . . 37 SES) | — 0.5 
LO taln 60 60 
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The deviation is much less than the probable error (ratio 0.91). The fit is, therefore, 
very good. 
Similarly S. aracc-papa should be cross-compatible with 50 per cent of the indivi- 


duals and incompatible with the other 50 per cent. The observed and expected ratios 
were: 


Observed Expected Deviation 


Compatible. . . 31 | 30 1 
Incompatible . . 29 | 30 | | 
| | | 
POEDER U afl s TET 277 


The deviation is much less than the probable error (ratio 0.37). The fit is, therefore, 
again very good. 

Analysing the results from a different aspect, we expect on the compatibility 
relationships with the two parents three classes of individuals in the following 
frequency: 


Group A: Both S. subtilius and S. arrac-papa, when used as male, should be cross- 
compatible with every three plants out of eight tested. 

Group B: Both S. subtilius and S. aracc-papa, when used as male, should be cross- 
incompatible with four individuals out of every eight tested. 

Group C: S. subtilius should be incompatible and S. aracc-papa compatible with one 
plant out of every eight plants tested. 


A reference to table 6 will show that all the three classes of plants have been recovered 
in both the families. The observed and the expected ratios are: 


Family E-23 of 1941 and E-25 of 1941 
Class Remarks 
Observed Expected on Deviation 
3:4:1 ratio 
GEOUDP LANEN LTE 23 2285 + 0.5 A 0:076 
GrouD. Ban sat 29 30.0 — 1.0 Pa 0378 
GEOUD Corne nes Pe ze 8 US + 0.5 Fit is very good 
Hotak Er 60.0 60.0 


4. CONCLUSION 


The fact that the character of S. aracc-papa to function only as a male parent is 
transmitted to the progeny would show that the question of maternal inheritance is 
not involved. Apart from S. aracc-papa, another species, S. bukasovii mentioned by 
Bukasov (1) behaves also in a manner similar to S. aracc-papa. BUKASOV reported that 
both species in his tests gave negative results with all the other members of the series 
when used as female, but when they served as pollen parent the cross was successful. 
This character of S. aracc-papa to function only when used as male parent is condi- 
tioned by an additional factor ‘R’ which is present in single or double dose in the 
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style besides the basic sterility genes ‘S'2 S!*. Both S and R genes are independent of 
each other and segregate normally. The only action assigned to ‘R’ gene is that its 
presence either in single or double dose in the somatic tissue of the style would prevent 
all pollen tubes carrying “S’ alleles from effecting fertilization. Apart from the ‘S2 S'5 
alleles it would be recorded that S. aracc-papa did not set any seed when pollinated 
with 8 different combinations of 5 different ‘S’ alleles, namely, S*, S2, S3, St and S5. 
The presence of “R’ gerie in the pollen would appear to have no significance and it 
does not alter or influence the action of the basic “S’ gene. ‘R’ is an independent gene 
and acts independently. 


5. SUMMARY 


In this paper the genetic behaviour, of incompatibility of S. aracc-papa is given. 
Experimental results have shown that the normal homomorphic type of incompati- 
bility system in $. aracc-papa is modified by an additional factor “R’ which when 
present in the style either in homozygous or heterozygous condition prevents all pollen 
tubes carrying S alleles from effecting fertilization. 


6. SAMENVATTING 


Studies over steriliteit bij aardappelen. IV. De erfelijkheid van de incompatibiliteit 
van Solanum aracc-papa. 

Solanum aracc-papa geeft bij zelfbestuiving geen bessen als gevolg van zelf-incom- 
patibiliteit. Kruisingen met verschillende diploide soorten gelukken alleen indien 
S. aracc-papa als vader wordt gebruikt. Deze eigenschap wordt overgedragen op de 
nakomelingschap. 

Schr. verklaart de reciproke verschillen der kruisingen door aan te nemen, dat 
behalve de S-factor een, onafhankelijk daarvan verervend, gen R bij S. aracc-papa 
optreedt, dat in planten met een homozygoot dominante of een heterozygote samen- 
stelling belet, dat overigens tot bevruchting in staat zijnde stuifmeelkorrels aan de 
bevruchting deelnemen. 

De erfelijke samenstelling van S. aracc-papa wordt aangeduid met S2 SB R, R,, 
die van S. subtilius met S*S?r, r,. 
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INTRODUCTION 


The slow growth during the first few weeks after emergence is one of the most 
unfavorable features of yellow lupins. 

When the crop is sown in spring the covering of the ground is incomplete for about 
50 days. During that period the soil can be influenced adversely by direct sunlight and 
heavy rains. Weeds can become so luxurious that failures fairly often occur. 

The slow growth is one of the main obstacles to the extension of the area under 
fodder lupins. 


GERMAN INVESTIGATIONS 


In 1938 HACKBARTH (1, 2) found within the strain 8 (a fodder lupin) a plant with 
a rapid youth development. From this new type strain 7844 (the variety Weiko III) 
was originated. 

The character „rapid development” is conditioned by one recessive gene, referred 
to as celer (cel). The formula of strain 7844 is cel cel; normal forms are Cel Cel. 

The difference in growth rhythm is most pronounced in the period between emer- 
gence and flower initiation. After the beginning of flowering the normally developing 
types are growing faster than strain 7844; finally the average lengths of both forms are 
the same. 

Flower initiation of strain 7844 is }to 1 day —ripening even 3 to 4 days — earlier 
than in the normal types. 

The growth habit of strain 7844 is unlike that of normal varieties. The ramification 
is far less; the same holds for the number of the inflorescences. 

In 1946 HACKBARTH (2) found a new type (strain 1686) with a still more rapid growth 
than that of strain 7844. The new form is longer during the whole growing period. 
Strain 1686 has been called „hochwüchsige”; flowering begins again 1 or 2 days earlier; 
the same applies to the ripening. The ramification is poor. 

“ HACKBARTH states that in strain 1686 there is one gene responsible for the rapid 
youth growth. The character (altus) is recessive to normal and to cel of strain 7844. 
Summarizing the formulas of the three types we get: 


Normal Cel Cel Alt Alt 
Str. 7844 cel cel alt alt 
Str. 1686 Cel Cel alt alt (or cel cel alt alt?) 


OWN INVESTIGATIONS ĳ 

In 1948 a plant with a quick initial growth was found in a wild form from Palestine. 
The descendants — as far as could be observed in the breeding garden — had the same 
kind of growth. The new type differed considerably from the variety Weiko III. 
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|. The ramification is better, though less developed than that of the normal forms. 

The covering of the soil is earlier. 

The color of the leaves is darker than that of Weiko III; the latter having an un- 

healthy, pale green color. 

3. The flowering and ripening begins 3-4 days earlier. 

Ripening of each individual plant is more uniform. 

5. When sown in spring the new type stops growth earlier than Weiko III, which 
becomes slightly longer. 

6. When sown after about July 15th the development of the new forms is more rapid 
and better. The later the seeding the more pronounced the differences are. 
The facts mentioned here will be studied in greater detail in another publication. 


ld 


En 


Frio. 1. LEFT: WEIKO III. RIGHT: PAL II. 
BOTH VARIETIES WERE SOWN ON AUGUST [STH AND PHOTOGRAPHED SEPTEMBER 29TH. 


Crosses between normal types and the new type (referred to below as Pal. type) 
gave a first generation with a rapid youth development. In the F, a segregation was 
found of: 

325 rapid growth : 102 normal growth 
(expected 320 rapid growth : 107 normal growth) 


The rapid development depends on one dominant gene, which I have called Rapidus 
(Rp). The formula of the Pal. type becomes Rp Rp. This gene seems to open new 
vistas with respect to genetical investigations. The possibilities for practical farming 
are very important. The production of green stuff can be raised considerably. Espe- 
cially when sown after July 15th the Pal. type produces far more than Weiko II. 

The Foundation for Agricultural Plant Breeding, Wageningen, has submitted for 


registration in the Central Register of Varieties two Pal. types; a fodder lupi 
and a bitter one (Pal II). JPes; er lupin (Pal I) 
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Crosses between Pal. types and Weiko III gave an F, with a rapid development. In 
the F, 3 clearly different types were found: 
„ plants with a rapid growth like Pal. type or Weiko III. 
„ plants with a rapid growth, which became extremely long. 
„ plants with a normal development. 
The extremely long plants were characterized by a very poor ramification. Some of 
the F; individuals gave only extremely long descendant. 

The differences in the length of plants are rather remarkable. In 1952 at the flowering 
stage the average length of the parents was about 35 cm; at the same date the length 
of the long plants was about 54 cm. The average length at the stage of ripening was 
about 70 cm and about 100 em respectively. 

The probable explanation of the phenomena in the F, is as follows: 


l 
2 
r 
3 


Rp „Cel 

GROUP Le bee ee | a. Pal. type | Rp Cel 9/16 
\rp cel 

‚b. strain 7844 rp rpan cele rcel 1/16 

| Rp 

Group Il . . | extremely long types \ Rp G celmacel 3/16 
rp Cel 

Group III. . „ ‚ normal development | rp rp Cel 3/16 
cel 


On the field the differences between the categories Ta and Ib could not be detected. 
Groups II and III could be distinguished easily. The material observed was not large 
enough to prove the correctness of the above mentioned hypothesis. In 1953 inves- 
tigations can be made on a large scale. The results will be published as soon as possible. 


SAMENVATTING 
Een nieuw type met snelle jeugdontwikkeling bij de gele lupine 

In een uit Palestina afkomstige wilde herkomst van gele lupine is een nieuw type 
met een snelle jeugdontwikkeling gevonden. De eigenschap wordt door één dominante 
erffactor bepaald; bij de door HACKBARTH gevonden types (stam 7844 en stam 1686) 
wordt de snelle ontwikkeling door één recessieve erffactor bepaald. 

Het nieuwe type heeft vergeleken met stam 7844 een reeks gunstige eigenschappen. 
Door kruising van Pal. type en stam 7844 werd een nieuw genotype verkregen dat een 
duidelijke transgressie in de lengtegroei vertoont. In symbolen : Rp — snelle jeugd- 
ontwikkeling in Pal. type; cel — snelle jeugdontwikkeling st. 7844. Rp Rp Cel Cel x 


rp rp cel cel levert in de F, o.m. Rp a ek cel cel; de zeer lange typen moeten deze sa- 
menstelling bezitten. 
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ENKELE CONSEQUENTIES VAN VERSCHILLENDE 
SYSTEMEN VAN GRASLANDINTENSIVERING 
VOOR DE KWEKER VAN GRASSEN EN KLAVERS 


Some consequences of the different grassland management 
practices to the breeder of grasses and clovers 


M. J. ZIJP 
Veredelingsbedrijf van het Centraal Bureau, Hoofddorp 
Ontv. 10 Sept. 1952 


In dit artikel, dat een samenvatting is van een inleiding, gehouden voor de Studie- 
kring voor Plantenveredeling, wordt getracht de problemen, die de kweker van gras- 
landplanten ontmoet, vooral te bezien in het licht van de intensivering van het weide- 
bedrijf. 

Van essentieel belang is de vraag wat de grassenkweker dient te maken; waarop 
hij zich nu en in de toekomst moet gaan concentreren. Het interesseert hem hoe hij 
een redelijke zekerheid krijgt, dat wat hij kweekt en aflevert voor de thans en in de 
toekomst geldende omstandigheden het beste is. Het is zonder meer duidelijk, dat 
dit ten nauwste samenhangt met de manier, waarop men zal trachten de opbrengst 
van het grasland te verhogen. Dit is een kernprobleem voor de kweker. Het is on- 
mogelijk door proeven op het eigen kweekbedrijf hieromtrent voldoende inzicht te 
verkrijgen. De kweker moet noodgedwongen met proeven op bescheiden schaal ge- 
noegen nemen. De gecompliceerdheid van het probleem wordt bevestigd door het 
feit, dat landen, die op het gebied van de weidebouw een goede naam hebben, wegen 
bewandelen, die dikwijls lijnrecht tegen elkaar inlopen. Bovendien reageert de practijk 
soms op een manier, dat de kweker zich afvraagt of al zijn moeite niet vergeefs is. 
Een voorbeeld hiervan is het feit, dat enkele boeren in hun kunstweiden bij voorkeur 
engels raaigras weidetype opnemen, terwijl vroeg en laat hooitype hiervoor toch in 
de eerste plaats geschikt zijn. Als reden hoort men dan, dat het weidetype gemakke- 
lijker te behandelen is. 

Direct dient echter gezegd te worden, dat de intensivering van het weidebedrijf nog 
in een jong stadium verkeert en dat de omschrijving van datgene wat gekweekt dient 
te worden, nooit een graad van nauwkeurigheid zal kunnen bereiken als b.v. bij tarwe, 
al zou het alleen maar zijn vanwege de verschillende omstandigheden, waaronder een 
ras zal worden gebruikt. 

HOFFMANN en LANGLET (3) geven de volgende omschrijving van de moeilijkheden 
bij waardering van graslandplanten: 

„Tegenover de opbrengstbepaling op het akkerland, die door middel van wegen 
van het geoogste product, betrekkelijk gemakkelijk uit te voeren is, stuit de opbrengst- 
bepaling van grasland, vanwege de gecompliceerde aard, op veel grotere moeilijk- 
heden. De oorzaak hiervan ligt vooral daarin, dat de opbrengst van het weiland, de 
zgn. primaire opbrengst, niet door de mensen, maar door het vee geoogst wordt. Het 
vee zet dan een tweede productieproces in wat tenslotte leidt tot de secundaire bruto- 
opbrengst, die in de vorm van melk, instandhouding of toeneming van het gewicht te 


62 


CONSEQUENTIES VAN SYSTEMEN VAN GRASLANDINTENSIVERING VOOR DE KWEKER 


voorschijn komt. Hierbij kunnen grotere of kleinere verliezen optreden. Pas de 
secundaire opbrengst kan door de mens waargenomen en gemeten worden.” 


Het grootste probleem voor de kweker is niet de vraag, of hij de diallele kruising 
topcross of polycross test moet toepassen, maar veeleer het zich vormen van een voor- 
stelling over de plant of het ras waaraan behoefte bestaat of za! kunnen gaan bestaan. 
Er wordt aan gedacht de slechte krachtvoederpositie in Nederland te verbeteren door 
o.a. 200.000 ha bestaand grasland te scheuren. Op welke wijze zullen deze 200.000 ha 
het rationeelst geëxploiteerd kunnen worden? Moet deze gezocht worden in een hoge 
stikstofgift, die het gras (vooral engels raaigras) bevoordeelt ten koste van klaver en 
aanvankelijk langzaam groeiende grassen? Of in een zodanige behandeling en mengsel- 
keuze, dat de klaver zich in het bestand op het gewenste peil kan handhaven? In het 
eerste geval zal men grasrassen moeten kweken, die deze stikstof ook maximaal uit- 
buiten en een klavertype, dat zich in dit milieu weet te handhaven. In het tweede 
geval een productief cultuurklavertype en grasrassen, die dit mengsel niet te vlug in 
een bepaalde richting verschuiven. 

Het is interessant om na te gaan hoe landen, die op het gebied van de weidebouw 
een goede naam hebben, trachten deze problemen op te lossen. 


DENEMARKEN 


De organisatie van het kweekwerk in Denemarken is analoog aan die in Nederland, 
nl. veel particuliere kwekers, die zonder steun van de overheid werken. Dit betekent 
direct, dat de beproeving van de nakomelingschappen onder practijkomstandigheden 
nooit op zo’n uitgebreide schaal kan geschieden als in een land, waar het kweken een 
staatsaangelegenheid is (Nieuw Zeeland). 

In het streven naar maximale opbrengst van het grasland in Denemarken wordt de 
klaver uitermate belangrijk geacht. Men wenst, dat zij het grasmengsel van stikstof 
voorziet. PEDERSEN (4) zegt, dat de opbrengst in de regel toeneemt met het % klaver 
en dit geldt ook voor het eiwitgehalte. De klaver is zeer belangrijk in de vrucht- 
wisseling, voor de stikstofbinding en voor de structuur. De hoeveelheid klaverzaad 
in een mengsel zou meestal wel voldoende zijn om, onder ideale omstandigheden, de 
te bezaaien oppervlakte uitsluitend met klaver te doen bezetten. Aangezien de ont- 
wikkeling van klaver dikwijls nogal wisselvallig is (men kent zgn. klaverjaren) voegt 
men graszaad aan het mengsel toe om het oogstzekerder te maken. Bovendien heeft 
men dan minder last van onkruid en krijgt men meer en beter voeder voor het dier. 

Het belang van de klaver in Denemarken blijkt uit het feit, dat van de jaarlijkse 
behoefte aan gras- en klaverzaden van bijna 10.000 ton 48,1 % klaverzaad is, waarvan 
24% rood en 7,6% wit (op natte gronden gebruikt men dan nog zweedse bastaard en 
op sclerotinia zieke grond Lotus corniculatus). Verreweg het grootste gedeelte van 
deze hoeveelheid zaad wordt gebruikt voor kunstweiden van 1-3 jaar. In het blijvend 
weiland, dat men hoofdzakelijk op de laaggelegen gronden’ vindt, gebruikt men 
meestal witte klaver. Van de 3.000.000 ha cultuurgrond is 1.000.000 ha weiland, 
waarvan 650.000 ha kunstweide en 350.000 ha blijvend weiland. De bemestings- 
politiek kan men als volgt samenvatten: volop kali en fosfaat, weinig stikstof. De 
invloed van de klaver op de opbrengst van kunstweiden en blijvend grasland wordt 
_als volgt weergegeven (naar gegevens van FREDERIKSEN, 2): 
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MATSZIJE 


% klaver | Opbrengst in 100 kg groene massa 
in het mengsel |__(le en 2e gebruiksjaar samen) 


Kunstweide | Blijvend grasland 


OD) CET NERD 139 309 
DIO EMT AREN | 217 | 319 
4160 Nt asked agf | 274 | 349 
GIESO rme kie: | 325 423 


De eindconclusie van FREDERIKSEN, naar aanleiding van zeer vele proefnemingen 
met en zonder stikstof op grasland is, dat een behoorlijke klavergroei beslissend is 
voor opbrengst en economie van grasland, hetzij van lange of korte duur. Om vol- 
ledig te zijn dient hier een schriftelijke mededeling van FRANDSEN te worden vermeld 
van zeer recente datum, dat men mogelijk de waarde van klaver overdreven heeft en 
dat men geïnteresseerd wordt in het probleem, dat in sommige gevallen stikstof- 
bemesting hogere opbrengst en betere kwaliteit geeft. 

Gaan we thans na, welke conclusies de Deense kwekers uit deze opvattingen 
hebben getrokken ten aanzien van de door hen te kweken rassen (FRANDSEN, DE 
Uit de arealen voor zaadproductie, die voor 


rodesklaver … we. 8100 ha, 
witte klavers... 4300 ha, 
Egels Taal we men tm GERD 
beemdlangbloem …. . . . 5800 ha, 
KrODAAr ev eermrten ede OER 
Cn Otlfee Kee: anne et EON 


bedragen, blijkt dat de belangrijkste plant de rode klaver is. Deze wordt hoofdzakelijk 
gebruikt voor 2-3-jarige kunstweiden en moet dus in staat zijn 3 jaar productief te 
blijven. Vorstresistentie is van groot belang. Aangezien vele vruchtwisselingsschema’s 
om de 6 jaar rode klaver kennen (soms nog vlugger) worden de kunstweiden bedreigd _ 
door 2 belagers van de klaver: het stengelaaltje en de klaverkanker. De laatste 10 jaar 
is dit probleem intensief bestudeerd en dit heeft geresulteerd in stammen, die in ge- 
ringer mate worden aangetast dan het uitgangsmateriaal. 

Bij de witte klaver, vooral van belang voor het in betekenis afnemende blijvend 
weiland, ligt het zwaartepunt van de selectie op een groot spreidingsvermogen en 
productiviteit in het mengsel. Resistentie tegen stengelaaltje is van belang. Uit 
kruisingen van Morse met de Italiaanse Lodi, benevens uit engelse wilde witte klaver 
heeft men stammen geselecteerd, die behoorlijk resistent zijn. 

Lucerne, tot nu toe niet genoemd, wordt slechts op 20.000 ha verbouwd in Dene- 
marken. Niettemin acht men dit een uitermate belangrijke plant. Men tracht door 
middel van de polycross test uit du Puits een ras met meer blad en fijnere stengel te 
kweken, dat meer aangepast is aan het Deense klimaat en betere zaadopbrengsten 
zal geven. Men houdt reeds rekening met het feit, dat stengelaaltje (een speciaal ras 
van Ditylenchus Dipsaci) en Verticillium van betekenis kunnen worden. 

_Bij de grassen, waar engels raai, beemdlangbloem, kropaar en timothee de belang- 
rijkste zijn, streeft men naar steile, bladrijke typen met een groot aantal fijne stengels. 
Typen dus, die zeer geschikt zijn voor hooiproductie. Daar het gras in mengsels met 
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klavers gezaaid moet worden, mag het hierin niet te dominerend worden, anders ge- 
zegd: het moet ruimte voor klaver over laten. De boer wenst nl. in zijn hooi een maxíi- 
male hoeveelheid klaver, terwijl hij voor beweiding een percentage gras wenst om een 
niet te eiwitrijk voedsel te krijgen. Het is algemeen gebruik om de eerste snede te 
hooien en daarna te weiden. In overeenstemming hiermee hebben de kwekers ge- 
probeerd een bladrijk hooitype van de grassen te maken. 


NIEUW-ZEELAND 


Ook in dit land met zijn 13.000.000 ha grasland, waarvan 5.000.000 ha bestaand 
weiland en 8.000.000 ha kunstweide, heeft de laatste jaren de intensivering van het 
grasland en daarmede ook de vraag, welke de gewenste gras- en klavertypen zijn, in 
het middelpunt van de belangstelling gestaan. Bij het begin van deze eeuw ontspon 
zich een strijd over de waarde van engels raaigras. Deze strijd duurde 50 jaar en er 
was voor nodig, dat 2à 3 typen werden gemaakt en de wetenschap, dat het succes 
van engels raai afhankelijk is van een krachtig groeiende witte klaver in het mengsel, 
alvorens men van een zekere oplossing van dit probleem kon spreken (6). We zien 
dus, dat ook in dit land de verhouding engels raai-witte klaver als zeer belangrijk 
wordt beschouwd, hoewel de klaver niet die dominerende plaats inneemt als in Dene- 
marken. Dit komt vnl. omdat men in Nieuw-Zeeland ook de volgende nadelen van 
deze plant inziet: 


a. onvoldoende stikstof binding voor maximale productie van het gras. 
b. gemakkelijk achteruit gaan in weelderig groeiende mengsels. 


Ook de oorspronkelijk Britse gedachte om 2 groepen van weilanden aan te leggen, 
vindt toepassing. Men heeft dan weilanden, hoofdzakelijk voor hooiwinning en een 
andere groep voor beweiding bestemd. Deze laatste groep is dan weer onderverdeeld 
in mengsels, die ieder op een bepaald tijdstip maximaal bijdragen in de productie. 
Overigens acht men het nog niet bewezen, dat dit systeem in vergelijking van met 
engels raaigras-witte klaver weide: 


a. even productief is, 

bh. eenzelfde kwaliteitsproduct levert, 

c. een even lange levensduur bezit, 

d. een niet ingewikkelder beweidingstechniek vraagt. 


Bezien we de samenstelling van de zaadmengsels in Nieuw-Zeeland, dan blijken 
deze hoofdzakelijk bestemd te zijn voor vrij kortdurende kunstweiden. Meestal be- 
vatten ze een belangrijk percentage witte- en rode klaver en dikwijls 30-50 % H 1 gras 


(short rotation grass). In het algemeen is men afkerig van de zgn. „general purpose” 


mengsels, omdat deze door het in de loop van enkele jaren geregeld afvallen van de 
samenstellende soorten, spoedig een te nauwe productiespreiding geven. Dit is in 
dit land, waar het klimaat een zeer lange weideperiode toelaat en men steeds streeft 


naar uitbreiding van het weideseizoen, zeer belangrijk. 


Wat de stikstof betreft, neemt men het standpunt in, dat de klaver de stikstof het 


goedkoopst produceert en de boeren zijn bereid aanzienlijke moeilijkheden op de 


koop toe te nemen, teneinde de vestiging van de klaver, met haar langzame jeugd- 


, ontwikkeling te verzekeren. De beste hulp, die men de klaver dan kan geven, is vroeg- 
tijdig beweiden. De volgende tabel geeft hieromtrent een goed inzicht. 


aam hosti ne. © 
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MIER ZIJNE: 


INVLOED VAN DE LENGTE VAN HET GRAS BĲ HET BEGIN VAN DE BEWEIDING, OP DROGESTOFOPBRENGST, 


RUWEIWIT, RUWVEZEL EN AANTAL KLAVERPLANTEN IN EEN GRAS-KLAVERMENGSEL (6). 


| Aant. kl. pl. 
Lengte gras in cm | Aantal Xx | Rel. dr.st. | Ruweiwit in | Ruwvezel in per m? 
bij begin beweid beweid opbr. (1) [% v.d.dr.st. | % v.d. dr. st. rn 
| | wit | rood 
| 

7} 11 100 208 19,3 292 151 

15 7 105,4 19,2 21 65 -1W32 

224 Sira 108,4 17,9 22,1 86 32 


(1) 100 = 105,7 Ibs DM/acre. 


Gaan we nu ook voor Nieuw-Zeeland na, welke eisen de grassenkweker uit deze 
beweidingspolitiek kan destilleren en ook reeds gedaan heeft. 

De geringe betekenis van blijvend weiland en het grote belang van de klaver heeft 
geleid tot het kweken van één ras van witte klaver, dat zeer grof bladig is, een vlugge 
ontwikkeling heeft en bovendien behoorlijk uitstoelt; dus een productieve klaver, die 
zich redelijk wel in een mengsel in stand houdt. Uit de wens, om een raaigras plant te 
hebben met de kwaliteiten van het engels raaigras, maar met een betere productie- 
spreiding en die, in mengsel met witte klaver deze laatste minder snel verdringt, is 
het H I gras ontstaan. Het lang doorgrazen brengt met zich mede, dat de grassen ge- 
selecteerd worden op ongevoeligheid voor verkleuring door nachtvorsten (het zgn. 
„winterburning). Vooral kropaar en beemdlangbloem kunnen hiervan geducht te 
lijden hebben. Dat dit een belangrijk selectiekenmerk in de veredeling in Nieuw- 
Zeeland is, blijkt duidelijk in de vergelijking van hun typen met de onze: ze hebben 
nl. een opvallende herfstproductie (en in open winters zelfs winterproductie) en blijven 
zeer lang groen. Wat het type betreft kunnen we wel aannemen, dat men met één 
volstaat, dat onder Europese omstandigheden een enigszins op zichzelf staande plaats 
inneemt. Het is een vroeg hooitype, maar met een weinig stengelige nagroei. 

Voor de drogere gronden zoekt men, zoals allerwegen in de wereld, naar een uit- 
lopervormende lucerne, die beweiding verdraagt en naar een geschikte grasplant om 
met deze lucerne in een mengsel te worden opgenomen. Een ander punt, hetgeen de 
kweker onder ogen ziet in Nieuw-Zeeland is de selectie van stammen en soorten, die 
het best reageren op irrigatie, aangezien men irrigatie niet wil beperken tot de drogere 
Een maar ook wil toepassen op gronden, die alleen tijdelijk van droogte te lijden 

ebben. 


ENGELAND 

De belangrijkste punten in het streven naar intensivering van het grasland in 
Engeland zijn: 
Ll. de verlenging van het weideseizoen; 


2. het verbeteren van de kwaliteit en de kwantiteit van het gras gedurende het gehele 
weideseizoen, maar in het bijzonder in de zomermaanden. 


Eén van de grootste problemen van de Britse boer, en met hem van vele boeren in 
West-Europa, is het feit, dat de productie van het grasland verre van regelmatig is 
en dat naast perioden van overvloed tijden van tekort voorkomen. 
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Willen we de problemen van de Britse graslanden zeer in het kort nagaan, dan 
moeten we ons voor ogen houden, dat de omstandigheden op het eiland anders zijn 
dan in Nederland. De vetweiderij nl. neemt een belangrijke plaats in. Dit verklaart 
ook de grote belangstelling voor de uitbreiding van het weideseizoen. In Nederland 
met hoogproductief, maar gevoelig melkvee, zullen we toch. altijd wel op minimaal 
4 maanden stalperiode moeten rekenen. Een tweede verschil met Nederland is de 
verhouding hooi-geënsileerd gras plus gedroogd gras. In Engeland ligt het zwaarte- 
punt veel minder op het hooi dan bij ons. Uiteraard wordt hiermede bij de uitzaai 
van de weiden reeds rekening gehouden. 

Behalve het opnieuw in cultuur brengen van verwaarloosde gronden is ook de 
kunstweide in Engeland zeer belangrijk. Engels raaigras wordt zeer productief geacht 
in het voorjaar en de herfst, echter niet in de zomer. Andere grassen en leguminosen 
kunnen dit tekort aanvullen, maar het is niet mogelijk deze eigenschappen uit één 
mengsel te halen. Doordat men thans prima stoelende en bladrijke rassen heeft en 
men het gras bovendien meer als een gewassengroep gaat zien, waarvan we verschil- 
lende rassen kennen, die ieder voorbestemd zijn om op een bepaald tijdstip domi- 
nerend in het productieproces bij te dragen, gaat men zeer eenvoudige mengsels ge- 
bruiken. Deze mengsels zorgen dan gezamenlijk voor een regelmatige productie over 
het gehele jaar. Een Britse zaadfirma geeft in dit opzicht blijk van een extreem inzicht 
met de volgende mededeling: „Wij geloven, dat wanneer we de idee kwijt zouden 
kunnen raken van het bezaaien van de velden met gras en in plaats daarvan gaan 
denken aan het zaaien van een gewas kropaar, timothee, raaigras, etc., juist als we 
doen met haver, tarwe en gerst, dan zouden we een heel eind komen om alle melk en 
vlees te produceren, die we nodig hebben” 

Het probleem, dat de stikstofvoorziening op grasland schept voor de klaver- 
bezetting, heeft men in Engeland zo goed mogelijk opgelost door: 

a. het kweken van een zich zeer goed handhavende witte klaver (S 184), die te ver- 
gelijken is met de witte weideklaver in Nederland; 

b. de productieve witte klaver S 100 (die wel de steunpilaar van het Britse grasland 
wordt genoemd) in die mengsels op te nemen, waarin van concurrentie uiteraard 
minder hinder zal worden ondervonden, vanwege de keuze van de grassoorten, 
b.v. beemdlangbloem, timothee, kropaar. 


Deze grassoorten kunnen stikstofgiften prima uitbuiten en maken desondanks een 
goede klaverontwikkeling mogelijk. Op deze manier meent men kwaliteit en kwanti- 
teit van het grasland belangrijk te kunnen verbeteren. 

Blijft nu nog te bezien hoe men het weideseizoen tracht uit te breiden. Hiertoe 
dient men eerst de Engelse term „foggage” te begrijpen. Dit woord is moeilijk te 
vertalen. We kunnen er echter de volgende betekenis aan toekennen: De productie 
van gras, dat beweid of ter plaatse vervoederd wordt, van November af de winter 
door. Het is duidelijk, dat dit gras in de wintermaanden niet groeit; met de beweidings- 
politiek moet hiermede rekening worden gehouden. In Wales laat men dikwijls een 
gedeelte van het land van Augustus af leeg liggen en begint in Januari te beweiden. 
Het mengsel bestaat dan uit het lange oude gras met daartussen jonge spruiten. Een 
gunstige omstandigheid is, dat wanneer éénmaal bloeiwijzen zijn gevormd, de kwaliteit 
van de nagroei weer op hoog peil staat en dit vrij goed gehandhaafd blijft. De boer 
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zegt dan ook, dat 1 acre foggage meer waard is dan Ì acre hooi. Bovendien vormt 
dit een zeer goede overgang van stalvoeder naar weidevoeder. Met mengsels, die uit 
vele soorten bestaan, is foggage niet ieder jaar toe te passen, vanwege de verschuiving 
naar de grovere, ruwere grassen. Kropaar en timothee bieden gunstige perspectieven, 
maar ook andere wintergroene grassen als Poa spp., vossestaart en Phalaris. 


Welke conclusies heeft de kweker uit dit streven getrokken? De eenvoudige meng- 
sels, zowel als de poging om de productie zo regelmatig mogelijk over het weide- 
seizoen te doen verlopen, eisen, dat van één soort verschillende typen worden ge- 
maakt, die ieder op een bepaald tijdstip maximaal in de productie bijdragen. Van 
vele soorten zijn er dan ook hooi-, weide- en tussentypen. Klavers worden van grote 
betekenis geacht. Men gaat echter niet zover, dat men geen of weinig stikstof bemesting 
geeft met het doel de klaver te stimuleren. Dit heeft tot gevolg, dat de kweker een 
zeer persistente klaver dient te kweken, naast een cultuurtype voor mengsels met 
minder agressieve grassen. Aangezien deze laatste dikwijls grovere grassen zijn, 
veelal bestemd voor de silo of voor kunstmatig drogen, moet dit een vlugge, hoog- 
groeiende, agressieve klaver zijn. De uitbreiding van het weideseizoen belast de 
kweker met het maken van rassen die zo lang mogelijk doorgroeien en weinig last 
hebben van nachtvorstverkleuring. Deze soorten moeten bovendien het vertrappen 
goed kunnen verdragen. Onder de vaak vochtige omstandigheden, waarbij foggage 
wordt toegepast, worden aan de plant de zwaarste eisen gesteld. 

Aangezien men lucerne gaarne als weideplant zou willen gebruiken, tracht men van 
deze soort een type te kweken, dat beweiding verdraagt. Hiermee samen gaat het 
streven om van o.a. kropaar, timothee, Festuca spp., Bromus spp. en Phalaris spp. 
typen te kweken, die met deze lucerne een evenwichtig mengsel zouden kunnen 
vormen. 


NEDERLAND 


Ruim de helft van onze cultuurgrond ligt onder gras. Van de 1.300.000 ha is 95 % 
of 1.240.000 ha blijvend weiland en 5% of 60.000 ha kunstweide. Voorwaar een 
enorm verschil met de zoëven besproken landen. 

Uit studies van VELDINK en DĲJKSTRA is gebleken, dat gras het goedkoopste voeder- 
middel is. Hoe langer en intensiever men dus met gras zal kunnen voeren, des te beter. 
Kan men in een seizoen de koeien 14 dagen langer op weidegras houden, dan wordt 
de kostprijs van de melk over dat seizoen } cent per kg lager. Ook op het bedrijf ge- | 
produceerd ruwvoeder is het goedkoopst en daarom moet men trachten zo goed, zo 
goedkoop en zo veel mogelijk wintervoer uit eigen bedrijf te winnen. 

Een zwak punt is de zomergroei. Onder de aanwijzingen, die gedaan worden om 
dit euvel te verhelpen, zijn de volgende voor de kwekers van betekenis: afwisselend 
weiden en maaien, jong maaien, opzetten van slootwater, infiltratie. 

Als zeer belangrijk middel voor het opvoeren van de productie van het grasland 
ziet men de stikstofgift. Men neemt aan, dat tot 200 kg zuivere stikstof per ha en per 
jaar zal kunnen worden gegeven. Stikstof geeft vlugger meer voer; dit vraagt inten- 
sieve beweiding en vroeger maaien. Consequenties zijn, dat het grasbestand eenzijdiger 
wordt; vooral de klaver wordt teruggedrongen. Rantsoenbeweiding is één van de 
noodzakelijke gevolgen van de intensivering; bovendien is kunstmatig gedroogd gras 
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met een zo hoog mogelijk gehalte als krachtvoer een welkome aanvulling in de winter. 
Om eind Juni en Juli naweide ter beschikking te hebben moet men vroeg maaien of 
voorweiden. De percelen die in Mei gemaaid worden, moeten vroeg stikstof ont- 
vangen. 

Wanneer we deze punten, die PENDERS (5) naar aanleiding van onderzoekingen 
van 'T HART en andere, in een voordracht over dit onderwerp heeft gegeven, overzien, 
dan vallen in verband met het buitenland 3 punten sterk op: 


|. Het grote verschil in de verhouding blijvend weiland-kunstweide:; 

2. De grote betekenis van stikstof in Nederland; 

3. De omstandigheid, dat met geen enkel woord gerept wordt over de mogelijkheid 
van productiespreiding, die gegeven is in de verschillende tijdstippen, waarop 
diverse grassoorten hun maximale productie bereiken. 


Deze 3 punten zijn niet zonder onderlinge samenhang. Immers 95 % van ons gras- 
land is blijvend. Van dit areaal zal een groot gedeelte jaar-in-jaar-uit beweid worden 
of jaar-in-jaar-uit gehooid worden. In beide gevallen leidt dit tot vereenzijdiging van 
het mengsel. Dit geeft weer aanleiding tot vernauwing van de groeispreiding. De ge- 
ringere productie, die hiervan het gevolg is, maakt men goed met stikstof. Deze be- 
mestingspolitiek geeft echter weer aanleiding tot verdergaande vereenzijdiging van 
het mengsel (terugval klaver en langzaam startende grassen als kropaar en beemd- 
langbloem). Men zoekt het dus in Nederland voor een belangrijk deel in de opvoering 
van de productie van het bestaande grasland door cultuurtechnische maatregelen, 
m.a.w. men gaat er van uit, dat de samenstelling van de grasmat voldoet, maar dat 
door maatregelen van verschillende aard (bemesting, rantsoenbeweiding, infiltratie, 
etc.) de productie verhoogd kan worden. 

Zoals reeds eerder is opgemerkt, zullen weinig grassoorten in staat zijn, onder deze 
omstandigheden, zich in het mengsel te handhaven. Het gras, dat ongetwijfeld door 
deze handelwijze gestimuleerd zal worden, is engels raai en de betekenis van dit gras 
zal nog steeds groter worden. Wat betreft de typen van dit gras, heeft men ook de 
bestaande typen in de natuur als voorbeeld genomen. Immers men heeft materiaal 
verzameld uit weilanden, die onder zo verschillend mogelijke omstandigheden hebben 
gelegen. Hierbij zijn uitgekristalliseerd hooitypen, late hooitypen, vroege weidetypen 
en weidetypen, waarbij dikwijls nog een differentiatie gemaakt kon worden in steil en 
plat. Voegen we hierbij nog het zeer vroege Scandinavische type, dan hebben we het 
hele gamma van engels raaigrastypen, dat ons land momenteel rijk is. Dit zal echter 
niet wegnemen, dat in een weide met deze verscheidenheid van raaigrastypen toch 

a. de productie in Juni-Juli laag zal zijn; 

b. andere grassen, vooral bij flinke stikstof bemesting zullen worden verdrongen; 

c. de witte klaver weinig kans zal krijgen. 


Uit het bovenstaande kan geconcludeerd worden, dat voor engels raaigras (als 
voornaamste soort) belangrijke eigenschappen zijn: 
1. betere zomergroei, b.v. kruisingen met italiaans raaigras; 

2. vroege voorjaarsontwikkeling (voor silo en als gedroogd gras); 

3. betere en langduriger herfstgroei; 

4. ongevoeligheid tegen vertrappen (in verband met dagrantsoenbeweiding); 
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5. maximale uitbuiting van stikstof bemesting; 
6. uitbuiting van het effect van infiltratie of beregenen; 
7. gehalte aan droge-stof en ruw-eiwit (hoogwaardig krachtvoer in de winter). 


De voor het opvoeren van de kwaliteit zo belangrijke witte klaver zal steeds ernstige 
concurrentie van agressieve grassen als engels raaigras ondervinden en dient daarom 
in de eerste plaats op persistentie gekweekt te worden, indien mogelijk met opvoering 
van de zomergroei (b.v. kruisingen met Ladino). 

De selectie van de overige grassoorten moet in de eerste plaats gericht zijn op hun 
gemakkelijke vestiging en handhaving in een mengsel met variërend 30-50 % engels 
raaigras bij de inzaai. 

Te discussiëren is ongetwijfeld over de vraag of de huidige beweidingspolitiek op 
de duur niet zal leiden tot een te eenzijdig en daardoor te kwetsbaar bestand, wanneer 
althans het gehele areaal met een dergelijk mengsel ingezaaid is. En of eventueel de 
opvattingen van Nieuw-Zeeland of Engeland niet gedeeltelijk kunnen worden over- 
genomen, zodat ook andere soorten, met ieder voor zich typisch gunstige eigenschap- 
pen, een kans krijgen. 

De beantwoording van dit probleem valt echter grotendeels buiten het terrein van 
de kweker, die niet in staat is om de hiervoor benodigde, kostbare, langdurige en 
uitgebreide proeven te nemen. Hieruit vloeit voort, dat nauwe samenwerking tussen 
instanties, die deze proeven nemen en vooraanstaande boeren, die de practische 
toetsing op hun bedrijf toestaan enerzijds en de kwekers anderzijds een uiterste 
noodzaak is. 

Die samenwerking zou men zich in nationaal verband kunnen denken in een „„Gras- 
land Organisatie”, waarin onderzoekers van graslandproblemen, voorlichtingsdienst, 
vooraanstaande boeren en kwekers verenigd zouden zijn met als doelstelling richt- 
lijnen voor de toekomst te verschaffen of te ontvangen. Degenen die verantwoordelijk 
zijn voor de indeling van het onderzoek, zien zich gesteld voor de taak de toekomstige 
ontwikkeling van de graslandintensivering te voorzien. Samenwerking in een dergelijke 
organisatie zou er toe kunnen bijdragen dit te bevorderen. 


SAMENVATTING 


Voor de kweker van grassen en klavers is de herkenning van het probleem en de 
probleemstelling van veel belang. Dit hangt ten nauwste samen met de methode, 
waarop men tracht de opbrengst van het grasland te verhogen. Een vergelijking van 
deze methoden werd gemaakt tussen Denemarken, Engeland, Nieuw-Zeeland en 
Nederland, waarbij tevens werd aangegeven in welke typen de toepassing van deze 
„ methode resulteerde. 

De huidige Nederlandse opvattingen maken het waarschijnlijk, dat in de toekomst 
de betekenis van engels raaigras in Nederland nog zal toenemen. Naar aanleiding 
hiervan werden voor deze soort een 7-tal eigenschappen genoemd, die bij de selectie 
van betekenis zijn. Ook enkele van de consequenties voor sommige andere gras- 
soorten en een klaversoort werden nagegaan. 

Tenslotte werd de wenselijkheid van nauwere samenwerking bepleit. 
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CONSEQUENTIES VAN SYSTEMEN VAN GRASLANDINTENSIVERING VOOR DE KWEKER 
SUMMARY 


Some consequences of the different grassland management practices to the breeder of 
grasses and clovers. 


A factor of utmost importance to the breeder of grasses and clovers is the clear 
formulation of the problem, which types should be selected. This is closely corre- 
lated with the way the grassland is managed. A comparison ofthe methods of mana- 
gement used in Denmark, England, New Zealand and the Netherlands has been 
made. At the same time an account is given of the types of grasses and clovers that 
resulted from the application of these methods. 

It is probable that in the near future the importance of perennial ryegrass in the 
Netherlands will still increase. In the connection 7 characters of importance in breeding 
work with this species are given, as well as the consequences of the systems of manage- 
ment for some other grasses and white clover. 

Finally a close cooperation has been suggested between all those interested in im- 
proving the yield of grassland. 
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VEREDELINGSASPECTEN VAN HET 
ZESDE INTERNATIONALE GRASLAND CONGRES 


BREEDING PROBLEMS PUT FORWARD AT THE 
SIXTH INTERNATIONAL GRASSLAND CONGRESS 


F. WIT 
Stichting voor Plantenveredeling, Wageningen 


Ontv. 10 Jan. 1953 


Het Zesde Internationale Grasland Congres, van 17-23 Augustus 1952 te State 
College, Pennsylvania, U.S.A, gehouden, werd door meer dan 1000 deelnemers bij- 
gewoond. Daarvan waren ca 270 van buiten de U.S.A. afkomstig. In totaal werden 
ruim 230 voordrachten gehouden, verdeeld over 12 secties. De sectie Erfelijkheid en 
Veredeling telde er 29. Deze bestreken vrijwel het gehele gebied van de grassen- en 
klaververedeling en gaven een goed overzicht van de huidige stand van het onderzoek. 
Een schaduwzijde van dit streven naar volledigheid was echter dat er vrijwel geen tijd 
voor discussie overbleef. Dat van een gezamenlijke gedachtenwisseling weinig terecht 
kwam werd mede veroorzaakt door de omstandigheid, dat de uittreksels van de voor- 
drachten eerst bij de aanvang van het congres werden verstrekt. Toezending van de 
rapporten, enige tijd tevoren, zou het volgen van verschillende sprekers gemakkelijker 
en de discussie levendiger gemaakt hebben. Overigens was de organisatie uitstekend en 
bood zij alle gelegenheid voor persoonlijk contact. 

De voordrachten over erfelijkheid en veredeling werden in 4 zittingen behandeld. 
De voor Nederlandse omstandigheden interessantste punten zullen zeer in het kort 
worden besproken. 


1. CYTOLOGIE 


In de eerste zitting vermeldde CLAUSEN (Californië) interessante mogelijkheden bij 
de veredeling van apomictische beemdgrassen. De geslachtelijke nakomelingen zijn 
hier meestal zwak en worden in de natuur door concurrentie geëlimineerd. Soorts- 
bastaarden planten zich meestal geslachtelijk voort. In de F‚-generaties kunnen gun- 
stige combinaties van eigenschappen van beide ouders voorkomen, die apomictisch 
en daardoor constant zijn. Verschillende van dergelijke constante hybriden tussen 
veldbeemdgras en Amerikaanse Poasoorten schijnen nieuwe landbouwkundige pers- 
pectieven te bieden en worden thans onder allerlei klimaatsomstandigheden beproefd. 

NIELSEN (Wisconsin) besprak het verband tussen cytologische verschijnselen en het _ 
gedrag van de planten bij geslachtelijke vermeerdering. Vooral bij polyploide soorten, 
waartoe verschillende van onze belangrijkste grassen behoren, blijken afwijkende ge- 
dragingen vaak een cytologische ondergrond te hebben. Bij het opstellen van verede- 
lingsschema’s moet men hiermede rekening houden. 

A. en D. Löve (Canada) gaven een overzicht van de plantengeografische betekenis 
van de polyploidie. In verschillende geslachten zijn natuurlijke polyploide grassen als 
veevoeder bruikbaarder dan diploïde, vooral onder extreme omstandigheden. Alge- 
mene regels konden hiervoor echter niet gevonden worden. Het zal voor elk geslacht 
afzonderlijk moeten worden nagegaan. 
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2. ERFELIJKHEID IN VERBAND MET VEREDELING 


De ongewoon hoge frequentie van polyploide grassoorten van hybride oorsprong 
dwingt ons de mogelijkheden van soorts- en geslachtskruisingen grondig te onder- 
zoeken (STEBBINS, Californië). Langs deze weg zijn zeer waardevolle eigenschappen 
van soorten, die voor veevoeder niet bruikbaar zijn, in goede hooi- of weidegrassen 
over te brengen (Triticum x Agropyron). Daarnaast kunnen nieuwe, genetisch con- 
stante typen worden verkregen met geheel andere ecologische eisen. Het is echter 
een moeilijke en onzekere weg, alleen aan te bevelen voor speciale doelstellingen 
die op andere wijze niet zijn te bereiken. 

In de voordracht van WATKIN WILLIAMS (Engeland) werd de erfelijke basis van 
verschillende vormen van incompatibiliteit uiteen gezet. Volgens BREWBAKER en 
ATwoop (Cornell University) wordt de overerving van dit verschijnsel bij poly- 
ploiden gecompliceerd doordat het stuifmeel hier diploid is en 2 identieke of 2 
schillende allelen kan bevatten. In het laatste geval bleken door onderlinge con- 
currentie der allelen bij witte klaver sommige planten niet alleen zelfcompatibel, 
maar ook in alle combinaties, waarin ze als vaderplant gebruikt werden, kruisings- 
compatibel te zijn. Deze planten leverden bij zelf bestuiving uitsluitend en bij krui- 
sing ten dele weer zelfcompatibele zaailingen. Treden in een populatie dergelijke 
„concurrentiegameten’’ op, dan zal de zelfcompatibiliteit in opeenvolgende gene- 
raties steeds meer toenemen. Voor de veredeling van polyploiden kan dit vèrgaande 
consequenties hebben. 

De wenselijkheid bij de grassenveredeling exacter gegevens te verzamelen over 
de overerving van de belangrijkste eigenschappen, werd bepleit door BURTON 
(Georgia). Aan de hand van onderzoekingen bij kropaar en andere grassen be- 
sprak hij de mogelijkheden en beperkingen van verschillende formules, opgesteld 
voor de studie van quantitatieve eigenschappen, en de waarde van daarmee ver- 
kregen resultaten voor de veredeling. In de hierbij aansluitende voordracht van 
COMSTOCK en ROBINSON (N. Carolina) betoogden deze, dat voor het opstellen van 
een zo rationeel mogelijk kweekprogram de snelheid en mate van de veredeling 
moet kunnen worden voorspeld, als functie van het gebruikte uitgangsmateriaal 
en de toe te passen selectie- en veredelingsmethoden. Ofschoon de huidige kennis 
dit nog niet toestaat, kan bij gebruik van de juiste kenmerken en statistische groot- 
heden toch al veel worden bereikt. 


3. VEREDELINGSMETHODEN 

Op de derde bijeenkomst werden verschillende ook voor ons land zeer actuele 
problemen van de veredelingsmethodiek behandeld: de waarde van kunstmatige 
verdubbeling van het aantal chromosomen; de toepassing van inteelt; de be- 
oordeling van het genotype door inteelt, massale proef kruising en andere kruisingen ; 
de invloed van wijze van opkweken van de nakomelingschappen, als afzonderlijke 
planten of in veldjes. 

Love (Californië) refereerde de onderzoekingen over geïnduceerde polyploidie. 
De autoploiden bleken met enkele uitzonderingen — b.v. rode klaver — inferieur te 
zijn aan de diploide ouders. Alloploiden — waartoe de meeste natuurlijke poly- 
ploiden gerekend worden — zijn nog te weinig geproduceerd om er een oordeel 
over te vellen. De vormen, verkregen door verdubbeling van het aantal chromo- 
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somen van hybriden, moeten eerder als begin- dan als eindproduct van de verede- 
ling worden beschouwd (dit geldt naar mijn mening eveneens voor de autoploiden). 
Feitelijk moet de waarde van geïnduceerde polyploidie voor de grassen- en klaver- 
veredeling nog grotendeels worden aangetoond. 

Achteruitgang van de fertiliteit en het zeer lage percentage inteelt-resistente 
planten vormen volgens WEXELSEN (Noorwegen) de voornaamste belemmeringen 
voor de practische toepassing van inteelt. Kweken van rassen uit ingeteelde lijnen 
schijnt weinig perspectieven te bieden (verschillende timotheerassen in de U.S.A. 
zijn echter op één plant gebaseerd). De waarde van dergelijke lijnen in enkel- 
voudige, dubbele en massale kruisingen moet nog worden onderzocht. 

De theoretische aspecten van de kruisbevruchting werden besproken door 
FRANDSEN (Denemarken), waarna GRAUMANN (Nebraska), aan de hand van onder- 
zoekingen bij lucerne, het gebruik van de massale proef kruising bepleitte voor de 
opbouw van synthetische rassen en de selectie van nieuwe klonen met een hogere 
kweekwaarde dan het uitgangsmateriaal. Klonen die na massale proefkruising de 
beste nakomelingschappen gaven, produceerden ook in synthetische rassen het 
meest. Dergelijke rassen, opgebouwd uit 4 klonen, vertoonden na 2 generaties 
vermeerdering slechts een achteruitgang van 1-3 %; bij enkelvoudige kruisingen 
was dit na één generatie al 7 %. 

JOHNSON (lowa) trok een parallel tussen de veredeling van grassen en klaver en 
die van mais. Ofschoon de methoden bij de eerste nog niet zijn gestandaardiseerd, 
zijn dezelfde grondbeginselen van toepassing. Waar de resultaten van door kruis- 
bestuiving verkregen nakomelingschappen niet aan de verwachtingen beantwoor- 
den, is dit vaak te wijten aan ontoereikende methoden. Een onvoldoend gelijkmatige 
kruising tussen de verschillende klonen of lijnen kan gemakkelijk aanleiding 
geven tot onjuiste resultaten. De mate van natuurlijke zelf bestuiving heeft hierbij 
geen grote invloed. 

In proeven van MURrPny (Cornell University) met kropaar, kweekdravik en 
roodzwenkgras bleek de generatieve toetsing van klonen na massale proef kruising 
en via zelfbestuiving dezelfde resultaten te geven, terwijl het opbrengstvermogen 
evengoed beoordeeld kon worden aan rijen afzonderlijke planten als aan gezaaide 
rijen of veldjes. Dit zou er op wijzen, dat voor de selectie van superieure planten 
elk van de genoemde nakomelingschapstoetsingen en plantmethoden bruikbaar is. 

4. VEREDELINGSTECHNIEK 

De laatste zitting was grotendeels gewijd aan resistentie-onderzoek en werd in- 
geleid door Jones (Wisconsin). Deze gaf de algemene richtlijnen aan voor het ont- 
werpen van resistentietests en wees o.a. op de wenselijkheid de graad van poten- 
tiële resistentie vast te stellen, die het grootste economische voordeel geeft. KREITLOW 
le behandelde het verwekken van epidemieën voor het ziften van popu- 
aties, de vóór- en nadelen v - i 
meerderen van pathogenen en eed eds ene me 

) | planten. Bij gebruik van 
waterproof plastictenten kunnen ook in de kas grote aantallen planten getoetst 
worden. een (Nieuw Zeeland) deelde mee dat echte resistentie tegen de „blind 
end noen werd gevonden. Het kweken van rassen die 

hythme aan ernstige besmetting ontsnappen, biedt 
voorshands de gunstigste perspectieven. 
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Aan de hand van het ontstaan van de Caliverde lucerne hield STANFORD (Cali- 
fornië) een pleidooi voor het gebruik van de herhaalde terugkruising voor het in- 
voeren van ziekteresistentie in vatbare, maar overigens zeer waardevolle practijk- 
rassen. Caliverde lucerne werd gekweekt door in de zeer productieve California 
Common resistentie tegen wilt, Pseudopeziza en meeldauw in te voeren. Om de 
heterogeniteit en heterozygotie van het oorspronkelijke ras te behouden, moet bij 
grassen en klaver met grote populaties gewerkt worden. 

BINGEFORS (Zweden) gaf de stand van het onderzoek van het stengelaaltje bij 
klaver weer. Lucerne, rode en witte klaver worden ieder door specifieke aaltjes- 
rassen aangetast. In lucerne kunnen minstens 2 physiologische rassen voorkomen, 
bij rode klaver konden dergelijke rassen (nog) niet worden onderscheiden. Resis- 
tentie berust voornamelijk op een verhindering van de voortplanting en in geringere 
mate op een minder sterk binnendringen van de aaltjes in de plant. Zij schijnt in 
veel gevallen eenvoudig recessief over te erven. Doordat zij verder in een zeer jong 
stadium kan worden vastgesteld en in de meeste klaverrassen — hoewel in geringe 
mate — voorkomt, schijnt het kweken van aaltjesresistente rassen in principe be- 
trekkelijk eenvoudig te zijn. 

De toenemende kennis van de voedingswaarde en van de betekenis van specifieke 
stoffen voor de dierlijke stofwisseling, maakt volgens D. C. SmrrH (Wisconsin) een 
intensievere selectie op kwaliteit wenselijk en mogelijk. Correlaties tussen bladrijk- 
dom en -kleur en carotine- en eiwitgehalte kunnen bij het kweken als indicator 
dienen. Voor een effectievere selectie zijn betere analysemethoden, o.a. voor het 
onderscheiden van verschillende eiwitten, en meer inzicht in de relatieve betekenis 
van de verschillende stoffen, gewenst. Uiterlijk en gedrag van de plant, chemische 
samenstelling, verteerbaarheid, calorische waarde en smakelijkheid dienen met 
elkaar in verband gebracht te worden. 

Aan het eind van deze zitting behandelde Wir (Nederland) de techniek van de 
selectie op kouderesistentie en gaf KeELLEr (Utah) een overzicht van de verschillende 
castratie- en bestuivingsmethoden. 

De beschikbare ruimte laat niet toe in te gaan op de voordrachten van de sectie 
over productie en distributie van zaaizaad, waarin verschillende ook uit veredelings- 
oogpunt zeer belangrijke bijdragen werden geleverd. 

Uit deze korte bloemlezing moge blijken, dat het volledige verslag van het congres 
een zeer waardevolle bron van informatie en ideeën zal zijn voor ieder die bij de 
veredeling van grassen, klaver en andere kruisbevruchters is betrokken. Het zal 
vermoedelijk binnenkort verschijnen en is ook via de boekhandel verkrijgbaar. 


SUMMARY 


Breeding problems put forward at the Sixth International Grassland Congress 


The 6th International Grassland Congress was held from August 17 to 23, 1952 
at State College, Pennsylvania, U.S.A. The author reviews the main points of 
interest, with respect to Dutch conditions, of the papers read at the section Genetics 


and Breeding. f 
The report to be published shortly will be a valuable source of information for 


all those engaged in improving grasses and clovers. 
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RASSENLIJST VOOR LANDBOUWGEWASSEN 1953 


(List of varieties of field crops 1953) 
Received 11 Dec. 1953 


De Rijkscommissie voor de Samenstelling van de Rassenlijst voor Landbouwgewassen 
maakt bekend: 


1. Op de Rassenlijst zijn voor het eerst geplaatst de rassen (Varieties of field crops put 
for the first time on the List of varieties): 
Buffalo voederbiet — K en V: Ned. Elitezaad Maatschappij N.V., Hillegom. V: Duve- 
kot’s Graanhandel, Goes. 
Mommersteeg’s Barres voederbiet — K en V: N.V. H. Mommersteeg, Vlijmen. 
Flakkeese voederwortel Samo — K en V: N.V. J. Joordens, Venlo-Blerick. 
Gelria stoppelknol — K en V: N.V. Sluis en Groot, Enkhuizen. 


Civi voederwikke — K: Stichting Kweekbedrijf C.I.V., Veghel en Ottersum. V: CLV, 
Rotterdam. 


Westerwolds raaigras Barenza — K en V: Barenbrug's Zaadhandel N.V., Arnhem. 


Mado wintertarwe — K: L. Brooymans, Dinteloord. Vk: M. Rademakers, Bant 
(N.O.P). V: Duvekot’'s Graanhandel, Goes en Fa B. C. Algra, Leeuwarden. 


Piroline zomergerst (vroeger Heine’s 505) — K: F. Heine, Schnega, Duitsland. V: De 
samenwerkende kweekbedrijven Fa G. Geertsema, Groningen, Fa D. J. v. d. 
Have, Kapelle-Biezelinge en N.V. Dr R. J. Mansholt, Westpolder (Gr.). 


Frisia zomergerst (vroeger Breustedt 1038/45) — K: O. Breustedt, Saatzuchtwirtschaft 
G.m.b.H., Schladen, Duitsland. V: Selectiebedrijf „„Luidenburg”, Groningen. 


Dominant winterrogge — K en V: Centraal Bureau, Rotterdam. 


Heertvelder winterrogge (vroeger C.I.V. 44/36) — K: Stichting Kweekbedrijf CLV, 
Veghel en Ottersum. V: C.L.V., Rotterdam. 


Kuma mais (vroeger sel. Kuhn) — K en V: N.V. Kon. Beetwortelzaadcultuur Kuhn 
en Co, Naarden. 


Vares ronde groene erwt (vroeger C.B. 3939-4883) — K en V: Centraal Bureau, Rot- 
terdam. 


Dolfijn capucijner (vroeger Mansholt’s 889/45) — K en V: N.V. Dr R. J. Mansholt, 
Westpolder (Gr.). 
Kaboon — K en V: N.V. J. Joordens, Venlo-Blerick. 


Fivel vezelvlas — K: J. P. Wiersema Mzn, Spijk (Gr.). V: de P.Z.V.B., Groningen. 
*K —= Kweker; Vk = Voortkweker., 
**V — Origineel zaaizaad of pootgoed wordt in het verkeer gebracht door 
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Solido vezelvlas (vroeger Engelum 4052) — K: Friese Mij van Landbouw, Leeuwarden. 
Vade-Z.P.C:, Leeuwarden. 


Barima aardappel (vroeger Rietsema N 289) — K: Veren. Proefschooltuin „West- 
Friesland”, Hoorn. V: de Z.A.P., Anna Paulowna. 


Prinslander aardappel (vroeger Brooymans 42241) — K en V: M. Rademakers, Bant 
(N:O.P.). 


Irene aardappel (vroeger Z.P.C. 43855) — K en V: de Z.P.C., Leeuwarden. 


Pimpernel aardappel (vroeger Mulder U 55) — K en V: G. S. Mulder, Warffum. V: de 
P.Z.V.B., Groningen. 


Froma aardappel (vroeger Heringa 435) — K: R. Heringa, Kolham. V: Boerenbelang, 
Ruischerbrug (Gr.). 


Urgenta aardappel — K: Friese Mij van Landbouw, Leeuwarden. V: de Z.P.C., 
Leeuwarden. 


Nemos suikerbiet — K en V: Nederl. Elitezaad Maatschappij N.V, Hillegom. 
Nemee suikerbiet — K en V: Nederl. Elitezaad Maatschappij N.V., Hillegom. 


Zwaanesse III suikerbiet — K en V: N.V. Zwaanesse, Voorburg. 


2. Van de Bijlagen zijn naar de Rassenlijst overgebracht (Varieties transferred from the 
Supplement 1952 to the List): 


Mommersteeg's Barres voederbiet 
Urgenta aardappel 

Nemos suikerbiet 

Nemee suikerbiet 

Zwaanesse III suikerbiet 


3. Van de Rassenlijst zijn overgebracht naar de Bijlage (Varieties transferred from the 
List 1952 to the Supplement): 


a. naar groeprassen (Varieties transferred to aggregate varieties of the Supplement): 


Agrolis voeder biet 

Productiva voederbiet 

Gele reuzen Z. W. koolraap 
Witte Uitkijker Z.Z. voederwortel 
Duizendkoppige kool Z.W. 


b. naar afd. „Uitsluitend voor uitvoer bestemde rassen” (Varieties transferred to 
the Supplement, section: Varieties for export only): 


Teutonia voederbiet 
Friedrichswerther Zuckerwalze gelb voederbiet 
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4. Het navolgende groepras is overgebracht naar de Bijlage, afd. Uitsluitend voor uit- 


voer bestemde rassen (Aggregate variety transferred to the Supplement, section: 
Varieties for export only): 


Witte Rosekraag Sl. en Gr. voederbiet. 


5, Op de Bijlagen zijn voor het eerst geplaatst (Varieties put for the first time in the 


Supplement) 


a. niet gerubriceerd (without further indications): 


Jorlupine (gele voederlupine) 

Nieuw-Zeelandse blauwe bittere lupine 

Duits veldbeemdgras 

Duitse lucerne (Altfränkische lucerne, waarvan merk Frankenwarte met de 
selecties Schmidt, Pfeuffer en Steinbach, en Schillings lucerne) 

Lucerne Flamande Socheville (vermeld bij Noord-Franse lucerne) 


. Afd. „Uitsluitend voor uitvoer bestemde rassen” (Section: „Varieties for export 


only”): 


Mahndorfer frühe gelbe Viktoria erwt 
White Rose aardappel 

Kotnov aardappel 

Kuhn R suikerbiet 


6. De volgende rassen, in 1952 voorkomende op de 27ste Rassenlijst of Bijlagen tot die 
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lijst, zijn thans afgevoerd (Varieties that figured on the List 1952 or its Supplement 
and that have been removed): 


Rosekop Beta voederbiet 

Convo voederwortel 

Excelsior cichorei 

Bersée overgangstarwe 

Mansholt’s gekruiste extra korte groene erwt 
Kola rozijnerwt 

Candida bruine boon 

Hercules vezelvlas 

Ostbote aardappel 


REVIEWS OF DUTCH ARTICLES 


AMELUNG, J., Productiviteitsverhoging in de akkerbouw door plantenveredeling 
(Yield increase in agriculture by means of plant breeding). Landbouwkundig Tijd- 
schrift 64 (1952): 328-330. 


The total increase in yield of field crops in the Netherlands is estimated at one per- 
cent a year, at least. The author, using data furnished by varietal statistics kept since 
1932, calculates that between one third to one fourth of this increase is due to the use of 
new varieties. 


BANGA, O., De verdere ontwikkeling van de practijkproeven volgens het Deense 
systeem (The further development of the variety trials after the Danish system). 
Mededeling Instituut voor de Veredeling van Tuinbouwgewassen, Wageningen, 
32 (1952): 9-19. 


An account is given of the rules that were applied and the experience that was 
acquired with the variety trials of vegetables in the years 1948-1950. 

The varieties were judged by committees of vegetable growers, seed growers (bree- 
ders) and officials (research institutes, inspection services, advisory services). 

During the trials every variety or strain was known only under a number. After the 
trials were finished, only the names of the seed companies that had a recommendable 
variety or strain were published. 

Some problems in connection with the further development of the system are sur- 
veyed: which kinds of vegetable should be investigated; how often; the relation be- 
tween the qualitative judgment by the committees and the quantitative investigation, 
by means of analytical methods, of characters which can be measured, counted or 
weighed ; standardization of nomenclature; the certainty that a recommended strain is 
indeed the result of the holder’s own breeding work. 


BANGA, O., Protection of the breeder’s work. Mededeling Instituut voor de 
Veredeling van Tuinbouwgewassen, Wageningen, 33 (1952), 16 pp. 


This report on a lecture given at the Congress of the „Association Internationale des 
Producteurs de l’Horticulture” in Vienna, Sept. 1951, has been published in English. 
The author deals with forms of protection, the meaning of the word „variety’”’, the 
American Plant Patent Act 1930, the Netherlands Plant Breeder’s Decree 1941, non- 
identifiable varieties (selections), admission of varieties to the trade (official acknow- 
ledgement) and free recommendation of good varieties and selections. 


BOERSMA, TH., De kwekersstand in moeilijkheden (The breeding profession in 
difficulties). Zaadbelangen 6 (1952): 3-4, 15-16. 


The plant breeder can contribute much to an increase in yields which often does not 
necessitate additional expenditures by the farmers. This renders the improvement of 
plant material very important to the national economy. 
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It lasts about 12 to 16 years before the breeder is able to get any compensation in 
money for his labor and investments. At present changing over to new varieties takes 
place faster and more completely than before and it may be assumed that in the future 
a variety will have done its work after 10 to 15 years. In this period it should be possible 
to the breeder to cover the costs occasioned by the creation of the variety and to make 
his establishment profitable. 

While the prices of agricultural produce have reached 255°/, of the 1938/39 level the 
breeder’s remuneration in the Netherlands is only slightly above that originally plan- 
ned. The compensation paid to the breeder by the seed producers using his varieties 
could be increased, and the idea has been advanced to institute a levy on the whole area 
grown with the variety, irrespective whether the produce is destined to consumption or 
seed purposes, every grower paying a certain amount to a plant breeder’s fund. 

Except for a few successful ones the Netherlands breeding establishments face se- 
rious financial difficulties. The author points to the necessity of finding a solid basis to 
enable a healthy growth of private initiative in the sphere of plant breeding. 


BROEKHUIZEN, S., De bakwaarde van de in Nederland verbouwde tarwerassen 
(The baking value of the wheat varieties grown in the Netherlands). Landbouwkun- 
dig Tijdschrift 63 (1951): 776-788. 


Differences in the level of the baking value for the years 1947, 1948 and 1949 are dis- 
cussed in relation to the climatic circumstances during and shortly after the flowering 
of the wheat plant. In 1947 there were high daily temperatures during this period cau- 
sing a decrease in the number of kernels per ear. The protein content was high and the 
gluten quality good. 

In 1948 the number of kernels per ear decreased due to very wet and cold weather 
during and after flowering. Besides that the gluten quality was rather poor. 

In 1949 the climatic circumstances were very favorable for a maximum develop- 
ment of the wheat plants, which resulted in a record production of kernels per ha. As a 
result of these circumstances baking value and gluten quality of the winter wheat were 
on a lower level. 

The differences in baking value between the wheat varieties have been estimated in 
relation to their suitability for the manufacturing of bread flour. 


Brust, J. H., De resultaten van het stammenveld in de Noordoostpolder 
(Results of the potato clonal selection field at the North-East Polder). Mededelin- 
gen van de Nederlandse Algemene Keuringsdienst voor landbouwzaden en aard- 
appelpootgoed 9 (1952): 2-10. 


The occurrence of various clones within a potato variety appeared to be due in part 
to a new virus that caused a variation in the foliage type and a decrease in the tuber 
yield. By means of a serological test it is possible to eliminate these apparently sane, 
but „aberrant” types. The other variants arise mainly through mutation. 

Without clonal selection it is not possible to keep the variety healthy and uniform 
as many small deviations escape notice during field inspection. 

Clonal selection should pass more and more into the hands of able and specialized 
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seed producers who will furnish high quality initial material to build healthy stocks. 
These stocks will then be used by other seed growers, who will be able to raise the level 
of their article marketed at home and abroad. 

The seed producer practising clonal selection should concentrate on a small number 
of varieties, which he can come to know thoroughly, so that the chances of overlooking 
aberrant types are slight. 

The productive capacity of a clone is an important feature. On the establishments 
producing clonal seed some of the plants of each family should be lifted at full maturity 
in order that special attention may be paid to yield. Tuber grades for consumption 
have to be considered and not only characters of interest to the seed grower. 


BUISHAND, TJ. en WIEBoScH, W. A.,”De veredeling van capucijners en rozijn- 
erwten (The breeding of dun and maple peas). Technische Berichten Peulvruchten 
Studie Combinatie 61 (1952) 28 pp. 


Due to the low and fluctuating yields, the long-strawed dun and maple pea varieties 
have been replaced almost entirely by short-strawed varieties that give much higher 
yields. The quality of the long-strawed varieties is good or very good, whereas the avai- 
lable short-strawed varieties give a produce of fair to poor quality. 

Since 1943 the society „„Proefschooltuin West-Friesland” at Hoorn has tried to bring 
about changes. In 1944 an elaborate improvement program was started by making a 
large number of crosses between different varieties of the maple pea and between maple 
pea varieties and marrowfat, dun, blue and canning pea varieties. The principal aim is 
to create short-strawed varieties of high yielding ability and outstanding quality. The 

_ breeding method is a gradual one. By crossing lines with outstanding productivity or 
quality it is expected that a combination of high productivity and excellent quality can 
be obtained. 

__ To restrict the quantity of breeding material the authors select in the second gene- 
ration plants with one or more desired recessive characters. Much attention is paid to 
resistance to vascular and foot diseases. 

The examination of the cooking properties of the different selections and parents 
has demonstrated that it is probably possible to create varieties having a better con- 
sumption quality than the best ones now available. 


FERWERDA, F. P., Enkele problemen uit de roggeveredeling (Some problems in 
rye breeding). CoCoBro-Jaarboekje 2 (1952): 56-60. 


Rye is a freely cross-pollinating species and requires a special breeding system adap- 
ted to its mode of reproduction. The methods now in use (remnant seed method, mass 
test cross, etc.) have yielded satisfactory results, but their scope is too limited. A much 
larger field might be covered if simple, practical methods could be developed to keep 
_rye clones in a vegetative state for a couple of years. 

ì Hybrid vigor is a common occurrence in rye. All attempts to develop a breeding 
program founded on heterosis, in a similar way as maize, have failed thus far. If male 


{ 


sterile types could be found, there would be a chance to bring about complete inter- 
crossing. 
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As another possible means of improving rye, crosses between Secale cereale and pe- 
rennial wild rye species are mentioned. nin 

The main problems of tetraploid rye lie at this moment in a quite different field, viz. 
that of the stability of its chromosome set and in connection herewith, its fertility. 


FERWERDA, F. P., De vormenrijkdom bij mais, in het bijzonder met betrekking 
tot vorm, kleur en inwendige structuur van de korrel (The diversity of types in 
maize, with special reference to shape, color and structure of the grain). De Zaad- 
wereld 15 (1951): 261-271. 


All cultivated maize varieties belong to the species Zea Mays. Within this species a 
great wealth of forms occurs. The author deals with the classification based upon the 
shape and structure of the kernel, with the differentiation according to the chemical 
composition of the endosperm and the differentiation according to the color of the 
kernel. Especially in varieties grown for decorative purposes we find a veritable chart 
of colors. The effect observed is due to the blended contributions of the pigments oc- 
curring in the various layers of the kernel. The basic colors are, in general, inherited as 
simple factors. More is known about the inheritance of the various characters in maize 
than in any other plant. 


FLOOR, J., Proeven met vermeerdering door entstekken (Report on propagating 
by cutting-grafts). Mededeling Instituut voor de Veredeling van Tuinbouwge- 
wassen, Wageningen, 40 (1952) 26 pp., 14 figs. 


For the propagation of plants difficult to root in the open, two hardwood cuttings 
were combined by approach grafting, one of a shy-rooting plant, the other of a more 
or less closely related ready rooter. After a promising start, in 1948, very poor rooting 
was obtained in later years with the pear variety Nouveau Poiteau. The May Duke 
cherry rooted better, still the percentage rooted was never high. More or less good re- 
sults were achieved with the apple variety Yellow Transparant, eight plum varieties, 
Amelanchier laevis f. villosa and Populus tremula. Judging from these results it seems 
likely that the method (referred to as X-cuttings) will prove useful for the production 
of shy-rooting plants on their own roots for research purposes. 

For commercial propagation, however, the method needs simplifying. This has 
proved possible as similar results have been obtained by side-grafting roots, or rooted 
cuttings, onto plants difficult to root. Along these lines a practical method of propa- 
gating Populus tremula seems in sight. 


It has been realized that a study of cutting-grafts can add to the understanding of the 
causes of scion-stock incompatibility. 


HINTZER, H. M. R., De bakeigenschappen van kruisingen van tarwe en rogge 


(triticale) (The baking properties of wheat-rye hybrids). Landbouwkundig Tijd- 
schrift 63 (1951): 789-798. 


Preliminary investigations were carried out concerning the bread baking value of 
wheat-rye hybrids of the 1949 crop, grown on fields of the Institute of Agricultural 
Plant Breeding at Wageningen, Netherlands. These experiments justify the assumption _ 
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already expressed by former investigators that by means of these intergeneric crosses an 
improvement may be obtained with respect to certain important properties, such as 
1000 kernel weight, protein content, gluten content and gluten quality. 

However, the question arises whether this hybridization could result in an increased 
tendency for activation of the amylases as has been observed with the samples investi- 
gated. The latter consequently might unfavorably affect the liability to sprouting. 


JACOB, J. C. s’‚, Doel en werkzaamheden van de afdeling Resistentie-Onderzoek 
van het L.P.O. (Objectives and activities of the Plant Disease Resistance Department 
of the Institute of Phytopathological Research (L.P.O.). Mededelingen Directeur 
van de Tuinbouw 15 (1952): 758-772. 


After having briefly discussed the history of the establishment of the Plant Disease 
Resistance Department of the Institute for Phytopathological Research at Wagenin- 
gen, an account is given of the way in which this department intends to help the prac- 
tical plant breeders and breeding institutes. 

Problems encountered in breeding for disease resistance, such as the search for re- 
sistant parents, the methods of artificial infection, the genetic behavior of the genes for 
resistance and the biotypes of the parasite are dealt with. 

Finally some examples are given of breeding for disease resistance by means of me- 
thods worked out by the department and which can be applied by breeders without 
special phytopathological training. 


KOOPMAN, C., Kwekersvergoedingen onvoldoende (Breeder's compensation 
insufficient). Mededelingen Centraal Bureau G. A. 36 (1952) : 33-35. 


Among all the crops on which the Plant Breeding Station of the „Centraal Bureau” 
at Hoofddorp is working only for wheat and peas do the revenues exceed the expen- 
diture. 

In the Netherlands the breeder has to dispose of very widely grown varieties, other- 
wise the present remuneration, as determined by the price of the original propagating 
material and the compensation paid to him by seed growers using his varieties, will 
not cover his expenses. 

It has been calculated that in the Netherlands the actual losses caused by Phy- 
tophthora to the potato growers amount to 20 million guilders a year. The compensa- 
tion that all Dutch potato breeders receive does not reach the total of 50.000 guilders 
per annum. 

The author esteems that in view of the enormous importance of plant breeding for 
our national economy private breeding work should be stimulated by increasing the 
compensation. 


KRONENBERG, HESTER G., Nieuwe aardbeirassen in West-Europa ew straw- 
berry varieties in western Europe). Mededelingen Directeur van de Tuinbouw 15 

_ (1951): 343-354. 
Several new varieties have been introduced in western Europe of late. Notes on 
many of them are given in this paper. Experiences are mostly very scarce. The remarks 
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are based mainly on foreign literature and some observations made in experiment 
fields. Only some types are promising, such as Auchincruive Climax (a Scottish 
variety introduced in 1947 by R. D. Reip) and perhaps one or more Senga-varieties 
(Dr R. voN SENGBUSCH, Hamburg). het 

The important quality of capping is only found in a very small number of varieties, 
viz. in a Senga variety, and according to literature, in the varieties Wädenswil 4 and 
Abundance. 

Samples of a number of varieties have been canned and frozen by the Institute for 
Research on Storage and Processing of Horticultural Produce. The results of these 
very preliminary tests of one year are given in a table. 


KRONENBERG, HESTER G., Veredelingswerk met aardbeien op het Instituut voor 
de Veredeling van Tuinbouwgewassen (Breeding work with strawberries at the 
Institute of Horticultural Plant Breeding). Mededelingen Directeur van de Tuin- 
bouw 15 (1952): 522-535. 


A number of test-crosses have been made to find good parents. The results of cros- 
ses between some Dutch and some American strawberry varieties were promising as 
to fertility, regular shape of the fruit, good red color and firmness. Especially Fairfax 
seemed to be a desirable parent. 

The breeding program has to- be developed further along the following lines: 
choosing good parents from varieties and selections; developing the most efficient 
methods of selection. This includes tests for fruit quality, for resistance to diseases, 
and tests for the suitability to the growing conditions in the centres of strawberry cul- 
ture in the Netherlands. 


KRONENBERG, HESTER G., In welke opzichten is veredeling van klein-fruit ge- 
wenst en mogelijk? (In which respects is breeding work in small fruits desirable and 
possible?) Mededeling Instituut voor de Veredeling van Tuinbouwgewassen, Wa- 
geningen, 32 (1952): 59-79. 


Various aspects of the improvement of small fruit crops (strawberries, raspberries, 
red currants, black currants and gooseberties) are reviewed. As in vegetative propa- 
gation the viruses present in the mother plant are transmitted to the progeny, it will 
be of major importance to pay full attention to growing healthy stocks. This has to be 
done in special propagating fields adequately isolated from diseased stocks to exclude 
infection with virus. For strawberries this method of plant propagation has already 
found general acceptance nearly everywhere. So far, nearly all selection work here 
was done on visual symptoms only. A special test for virus of the stocks is necessary 
to be sure of their health. 

The author calls attention to the possibility of improvement by making the right 
choice from the established domestic or foreign varieties. Developing new varieties 
using parents from elsewhere also offers good perspectives in small fruit crops. 


MASTENBROEK, C., Bestrijding vetvlekkenziekte in landbouwstambonen (Con- 


trol of halo blight of haricot beans). Mededelingen „Centraal B zen 
(1952): 49-50. gen „Centra ureau” A. G. 36 
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Halo blight (caused by the bacterium Pseudomonas phaseolicola) is undoubtedly the 
most important disease of the haricot beans. The infection is spread by rain and wind. 
The pathogen comes from secondarily diseased plants that are infected through the 
seed. Though the percentage of seeds transmitting the contamination be low the few 
plants that are diseased when emerging can cause the infection of an entire plot. 

In order to reduce the incidence of the disease resistant stocks were chosen as ini- 
tial material in a breeding program started in 1942. Though selections from the white 
bean of Walcheren were resistant they proved to be less desirable through their suscep- 
tibility to other diseases, their late maturity and protracted growth. Among the va- 
rieties from the U.S.A. Mexican 34 proved to transmit resistance very well. A new 
variety of brown haricot beans immune from halo blight and adapted to the climatic 
conditions of the Netherlands has been developed. 


NIDAM, F. E., De rasonderscheiding binnen het in Nederland gangbare aard- 
appelsortiment op grond van de eigenschappen van de knol en van de lichtkiem 
(Determination of Dutch potato varieties by means of tuber and sprout characters). 
De Pootaardappelhandel 5 (1951):27-29, 45-50, 29 fig. 


The author reviews the tuber and sprout characters useful in determining the varie- 
ty. First the colors of the skin and the sprout are determined. This makes it possible 
to class the potato in one of six groups. For the identification within the group use 
is made of tuber shape, skin characters, depth of the eyes, color of the skin when 
exposed to light, and the color of the flesh; the pigmentation of the sprouts and the 
shape of the tip. 

It is not possible to use a simple dichotomy until the variety has been traced. One 
has to rely mainly on quantitative differences, often minute, the totality of which 
determine the entities that we distinguish as varieties. Ascertaining the differences is 
a matter of comparison and requires an experienced eye. 


NIJDAM, F. E., SCHEYGROND, W. en KORTEWEG, G. A., De normen bij de be- 
oordeling van rassen in de landbouw (Criteria in judging varieties of field crops). 
Zaadbelangen 6 (1952):111-113, 124-126, 137-138, 149. 


Compiling the List of Varieties of Field Crops has been entrusted to a Government 
Committee. The decisions of this Committee have to be such that they are acceptable 
to all parties interested. This requires a complete publicity of the deliberations which 
either should be available in print or should be subjectable to discussion with the 
persons concerned. 

The background against which each new variety has to be judged is the range of 
established varieties. 

The addition of the newcomer to the range should increase the possibilities at the 
farmer’s command. In general when a new variety is added or an old one removed a 
regrouping takes place. The attitude is taken that in principle the number of varieties 
of a given crop plant should not to be too large. gef 

The authors give examples of points taken into account in evaluating the merits of 


_ the varieties. 
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PELKWIJK, A. J. TER, Perspectieven voor nieuwe klein-fruit gewassen (General 
outlook for new small fruit crops). Mededeling Instituut voor de Veredeling van 
Tuinbouwgewassen 32 (1952): 80-91. 


First some fruits are enumerated, that are still being gathered regularly from 
wild plants in forest and field, but that are not likely to be grown for commercial pur- 
poses. 

The high bush blueberry, Vaccinium corymbosum L. is an example of a crop not 
grown until the beginning of this century, the culture of which has lead to excellent 
results within a short time. 

The author discusses some species holding prospects for remunerative cultivation in 
the Netherlands especially if the breeders succeed in developing good varieties. 

Various genera (Rosa, Berberis, a.o.) presumably hold still unexpected possibilities 
for improvement. 


TEN, G. A, Afstamming en nakomelingen van Rode Star (Ancestors and 
descendants of Rode.Star). Mededelingen Nederlandse Algemene Keuringsdienst 
voor landbouwzaden en aardappelpootgoed 9 (1952):18-20. 


The potato variety Rode Star originated in 1903 from a seed resulting from the 
cross between the red-skinned, white-fleshed variety Prof. Wohltmann with the yellow- 
fleshed variety Erica. The breeder was G. VEENHUIZEN, who thus enriched the varietal 
range with a red-skinned, yellow-fleshed and mealy potato, much appreciated in the 
Netherlands for consumption in winter. At a certain period two chief potato varieties 
were known in the Netherlands, both developed by G. VEENHUIZEN. Before New Year 
Eigenheimer was eaten, after that date Rode Star, with its good keeping quality, was 
preferred. 

Rode Star almost never produces berries as a result of spontaneous self-fertiliza- 
tion, but it has been used as female parent in crosses. Many red-skinned potatoes are 
derived from it. The author traces the descent of Rode Star and gives a survey of its 
progeny. 


Toxopeus, H. J., Over de betekenis van het verdubbelen van het aantal chro- 
mosomen voor de veredeling van geneeskrachtige en aromatische gewassen (The 
significance of chromosome doubling for the breeding of medicinal and aromatic 
plants). Herba 11 (1952) no 2, 11 pp. 


In agricultural crops the results of 14 years breeding work with artificial tetraploids 
are rather disappointing. Practical results have been obtained with red clover, and 
probably with rye and sugar beet. As medicinal and aromatic crops are mainly planted 
on a comparatively small scale only and much care can often be bestowed on the 
individual plant it might be that here the prospects of breeding work with tetraploids 
are better than in agricultural crops. However, in the first place attention has to be 
paid to the possibilities of selection in the diploid material, as these possibilities are 
not yet exhausted by far. 

Chromosome doubling always should be performed with many varieties of the 


species as the tetraploid derivates are very different in their behavior and furnish va- 
luable material for selection. 
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ANDEWEG, J. M., Enkele grepen uit de tomatenveredeling (Some aspects of 
tomato breeding). Notulen Studiekring voor ‚ Plantenveredeling (Transactions 
Netherlands Study Centre of Plant Breeding) 37 (1952): 474-480. 


Tomato growing is an important business in the Netherlands. In 1950 more than 
1100 ha of tomatoes were cultivated under glass (355 ha heated, 756 unheated). The 
cultivation in the open is much less important. In 1950 roughly 75.062.000 kg of 
tomatoes were sent to the market, of which 41.281.000 kg were exported. 

The resistance of the current varieties to various diseases is unsatisfactory, while 
earliness and spreading of harvest time are also insufficient. The total yield is not 
always a paramount consideration, the first kilogram of a plant can sometimes bring 
in more money than all the following kilograms combined. 

The speaker deals successively with breeding disease resistant varieties, breeding of 
stocks for grafting resistant to root diseases, and the production of F, seed. 

In 1946 a start was made in crossing Lycopersicum pimpinellifolium with the Dutch 
tomato variety Glorie. The F, was backcrossed to Glorie. The young plants were 
sprayed with an inoculum of Cladosporium spores in order to select for resistance. The 
following year the backcross was repeated and again selection for resistance was per- 
formed after artificial infection. Afterwards self-fertilization was applied to make 
resistance homozygous. It was difficult to determine segregation ratios. The speaker 
has gotten the impression that a continuous series existed, ranging from very sus- 
ceptible to resistant. Not one plant was entirely immune. 

Now the speaker is working with material of Canadian origin involving Lyc. hir- 
sutum crosses. Resistance of these plants is very satisfactory. 

À great difficulty in developing resistant types is that new forms of the parasite may 
arise, which will attack the hitherto resistant plants. The breeder must be prepared 
to an everlasting fight with the enemy. 

To obtain nematode resistant stocks Hawaiian material is used (Lyc. peruvianum 
x Lyc. esculentum crosses). If grafting becomes a current practice an attempt can be 
made to combine resistance to eelworm and to verticillium. Stock improvement is 
relatively simple because no quality factors are involved. 

__Early selections have been obtained by using Farthest North. 

__The production of F, seed is commercially feasible. If desirable characters are due 
to dominant genes then they are immediately available in the first generation. The fact 
that the way an F, is made constitutes a manufacturing secret, affords the breeder a 
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good protection. To produce an F, that is in demand, especially for export, can be- 


Ie, 


come a very attractive occupation. As an example the speaker mentions the F, Single 
Cross of J. BRUINSMA at Naaldwijk. 
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Notes 


INAUGURATION AND NAME GIVING OF THE DR J. G. OORTWIJN BOTJESFARM 

On June 12th 1952 the official putting into service of the new trial and control farm of the General 
Inspection Service (N.A.K.) took place at Emmeloord (Noordoostpolder). 

This trial and control establishment was founded in order to widen the scope of the central clonal 
selection field for potatoes and to intensify the checking up on seeds especially on those of green fod- 
der crops and beets. 

The Minister of Agriculture S. L. MANSHOLT remarked that the impetus to the development of the 
inspection service in the Netherlands was an agricultural depression prevailing some fifty years ago. 
A greater centralization of the inspection lead to government supervision since 1942. At present there 
is a new incentive to improvement. A keen foreign competition has developed, which stimulates to 
further exertions to maintain the previous lead. 

Dr J. G. OoRTWIJN Borses expressed his gratitude that his name had been given to an establishment 
devoted to the improvement of the seed supply and that was founded in a region wrested from the 


sea by the skill and effort of hydraulic engineers and navvies. f 
Afterwards those present had the opportunity to visit the establishment and gain an idea of buil- 
dings, control and clonal fields and the growing crops. 


NEWS ITEMS 


IN MEMORIAM IR HERMAN SCHAEPMAN (1920 
1952). 


On November 14th 1952 IR H. SCHAEPMAN 
was killed in a motor accident. 

IR SCHAEPMAN was a promising young agro- 
nomist, who regularly visited the institutes at 
Wageningen to keep in touch with the research 
workers and to remain informed of the new li- 
brary acquisitions. 

He was geneticist with Barenbrug Seed Com- 
pany at Arnhem, where he worked on the im- 
provement of grasses and forage crops. Some of 
the varieties that he has developed figure on the 
official List of Varieties. 

When the Dutch Association of Plant Breeders 
organized a grass-breeding day in 1951 IR 
SCHAEPMAN read a very interesting paper and it 
was a true pleasure to visit afterwards the trial 
fields under his guidance. 
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We are grateful that in the second issue of Euphy- 
tica an article from his hand could be published 
about the application of the polycross test to 
grass breeding. This article is a testimony to his 
ability as research worker. 

IR SCHAEPMAN was a member of the editorial 
board of Euphytica. 


IR P. DE SONNAVILLE, who went into private 
business, has been replaced at the Institute of 
Horticultural Plant Breeding, Division Pomo- 
logy, Wageningen, by IR A. S. DE BRUYNE. 


Miss IR S. C. VAN ALTENA has been appoin- 
ted geneticist with N.V. H. Mommersteeg’s 
Zaadteelt en Zaadhandel, Seed Growers and - 
Breeders, at Vlijmen (N.Br.) on Jan. Ist 1953 
and is doing work on breeding of fodder crops 
under the guidance of the senior geneticist Ir 
W. A. ESCHAUZIER. 
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PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent discussions on genetics in the Soviet Union. During the last two years abstracts, in 
English, of articles written in some thirty different languages have been published. 
Readers are kept up to date concerning recent developments by two further. sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 35 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


HERBAGE ABSTRACTS 


This quarterly journal, issued by the Commonwealth Bureau of Pastures and Field Crops, 
Aberystwyth, Great Britain, provides you with abstracts from the world’s current, scien- 
tific literature on grassland husbandry and fodder-crop production, both temperate and 
tropical, and saves you the labour of scanning the thousands of agricultural publications 
which now appear each year in many languages. The annual indexes of Herbage Abstracts, 
dating from 1930, form valuable sources of reference to past work. 


Published by: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, __BUCKS, England. 


Subscription: 45s. or $6.30 per annum, including indexes, with 20% discount on orders 
(non-trade) from British Commonwealth countries. 


One-sided copies, from which the abstracts can be cut for sticking on index cards, can be | 


supplied at 55s. or $ 7.70 per volume. = 
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